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The Relationship Between Pre-Exercise 
Pulse Rate and Recovery Following Exercise 


2 TE Te I oe 
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INTRODUCTION 
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T has been well established that the normal cardiovascular system 
gradually adjusts itself to increased amounts of strenuous mus- 
cular activity. The immediate response to exercise of the cardio- 

vascular system in the well conditioned person differs from the one 
in the individual who is not accustomed to strenuous muscular work. 
Likewise the circulatory system of the trained individual shows a more 
rapid return to the pre-exercise level than does the one possessed by 
the person not regularly engaging in exhaustive activity. 

Since the individual known to be in good physical condition, as 
reflected by his ability to perform strenuous muscular activity, must 
possess an efficient cardiovascular system, investigators have been 
interested in establishing simple measures which would readily deter- 
mine the presence or absence of this condition. 

Many attempts were made during the recent war to establish 
simple methods of readily evaluating the physical condition of candi- 
dates for military service and to determine the fitness of trainees for 
performing military duties that demanded a high degree of. physical 
stamina. 

Of the many factors involved in the various cardiovascular tests 
of physical fitness, some stress has been placed upon the relationship 
between the pre-exercise pulse rate. and recovery after exercise. This 
study was conducted for the purpose of securing additional data on 
the subject. 
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STATEMENT OF PROBLEM ~ 
This study was done in an attempt to determine the relationship 
between the pre-exercise pulse rate and the amount of time required \_ 
for the pulse to return to the pre-exercise level following 2 minutes 
of exercise, and to determine the relationship between body weight / 
and the amount of time required for the pulse rate to return to the 
pre-exercise level. 
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REVIEW OF LITERATURE 


Cotton and Dill (4) used the cardiotachometer for determining the 
pulse rate during and following strenuous exercise. Their subjects 
were healthy young men. The exercise consisted of running on the 
treadmill for periods “long enough to establish a steady state” unless 
the subjects ran at very rapid rate. The speeds varied from 4% 
miles per hour to 11 miles per hour. The pulse rate was taken for 2 
periods, each 10 seconds in duration just prior to the cessation 
of exercise; and for 2 like periods immediately following exercise, 
They found that the heart rate fell on the average of one beat during 
the first 10 seconds following exercise and only about 6 percent in 
the second 10 seconds. 


For the purpose of determining the post-exercise pulse rate, pulse 
ratio, and recovery time following exercise, Morehouse and Tuttle 
(12) completed a study in which they used college men as subjects. 
In the first two phases of their work the stool-stepping exercise and 
technique employed in the pulse ratio test was used. The pulse re- 
covery time was determined following exercise with a 25 pound bar- 
bell. This weight was lifted a designated number of times (5, 10, 15, 
20, or 25) rhythmically with the beat of a metronome. They found 
that the pulse rate for the majority of subjects returned to the pre- 
exercise level within 3 minutes following 5 to 15 lifts. After 20 and 
25 lifts, most subjects required 9 or more minutes for recovery. The 
coefficients of correlation between the resting pulse rate and the re- 
covery time following the 5 intensities of the weight-lifting exercise 
varied from —0.266 to +0.078. They found no significant relation- 
ship between the resting pulse rate and recovery time at any intensity 
of exercise. It was concluded that: 

The rate of the first few heart beats immediately following exercise is 
directly related to the intensity of the exercise and the resting rate. 

The rate of deceleration following exercise is directly related to the intensity 
of the exercise and the elevation of the pulse rate immediately after exercise. 
A very light exercise is inversely related to the resting pulse rate. 

The recovery time is prolonged in relation to the intensity of the exercise 
and is not related to the resting pulse rate. 

In an attempt to determine the relationship between palmar skin 
resistance and pulse rate, Elbel and Ronkin (7) used a cardiotachom- 
eter to secure the pulse rate of young men during, and for 5 minutes 
following, strenuous exercise. These data were shown graphically 
in the report referred to above. For treadmill running at the rate 
of 7 miles per hour on a 10 percent grade the exercise period was 
divided into 2 parts. Each part consisted of 2 periods of running 
for 2 minutes, each of which was followed by 5 minutes of rest. 
The pulse rate was taken continuously and was recorded for each 
30-second interval during the rest and exercise periods. The pulse 
rate at the conclusion of the second period of exercise was 172 beats 
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per minute. The drop in rate for the first 30 seconds following exer- 
cise was only 7 beats while the drop for the second, third, and fourth 
intervals was 17, 14, and 10 beats, respectively. The drop in rate for 
the 5 minutes following exercise was from the rate of 172 beats per 
minute to 108 beats for a total decrease in rate of 64 beats. 

The same investigators took the pulse rate of young men during 
and following the knee-bend exercise. The routine for each subject 
was as follows: 2 periods of exercise one minute each in duration, 
each of which was followed by 2 minutes of rest; 2 exercise periods, 
2 minutes each in length, each of which was followed by 5 minutes 
of rest. At the conclusion of the final period of exercise, the mean 
pulse rate had reached 158 beats per minute. The mean deceleration 
was 13 beats during the first 30 seconds of rest and 15, 8, and 6 
beats for the second, third, and fourth intervals, respectively. The 
total drop in rate for the 5-minute period following exercise was 54 
beats to a rate of 104 beats per minute. Recovery was found to be 
80 percent complete during the final 5-minute rest period. 


In the same study, two subjects ran on the treadmill at the rate 
of 6 miles per hour for 25 and 31 minutes, respectively. The pulse 
rate of the subject who ran for 25 minutes dropped from the rate 
of 182 beats per minute at the cessation of exercise to 175 beats for 
the first 30 seconds after exercise, to 164 beats per minute in the next 
30 seconds, and to 120 beats per minute 5 minutes after exercise. 
The subject who ran for 31 minutes showed a pulse rate of 180 beats 
at the conclusion of exercise. The drop in rate was to.174 for the 
first 30 seconds and only to 172 the second 30 seconds and to 138 
five minutes after exercise. 

Brouha (2) and Brouha and Gallagher (3) used the step test in 
an attempt to evaluate the physical fitness of young males. Fitness 
to do heavy muscular work was based upon the drop in the pulse rate 
to certain established norms following exercise. These investigators 
did not use the pre-exercise pulse rate. Concerning this they made 
the following statement: 

The initial heart rate before exercise is started need not be taken, and 
furthermore, is not important. Research has shown that the initial heart rate 
of healthy young men does not have a significant relationship to an individual’s 
physical fitness ; his fitness depends upon the rate at which the heart slows after 
exercise... 


Karpovich, Starr, and Weiss (9) used a table of norms for decelera- 
tion of pulse rate following exercise for determining the physical fit- 
ness of convalescent patients in AAF hospitals. 

Elbel and Green (6), Miller and Elbel (11), and Beecher (1) 
found that, on the average, the post-exercise pulse rate fell slightly 
below the pre-exercise rate 114 minutes following moderate exercise. 
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This; was not the case with the more strenuous: work. However, on 
the, average; the pulse rate returned to within 10 beats of the pre- 
exercise level within 114 minutes after exercise. 

Master and Oppenheimer (10) used men and women subjects to 
determine the response of the heart:to exercise. The work was done 
on.an especially constructed device for mounting two steps and return- 
ing.to.:the floor a variable number of times. Pulse rate and blood 
pressure of each subject were taken prior to and following exercise. 
Relative to the relationship to work and body weight they came to 
the conclusion. that the relation between work and weight is expressed : 
by.a straight line. Work capacity for the most part is in direct pro- 
portion. to increasing weight. According to their findings,. after 
160-165 pounds in. men and 135-145 pounds in women there is a 
marked fall in the curve. eneeatly, subjects’ at these. weights are 
more efficient. 

In considering weight in: ‘oniation to the before-exercise pulse rate 
and the rate following bouts of mild, moderate, and strenuous exer- 
cise, Elbel (5) found there was an insignificant coefficient of correla- 
tion between the pre-exercise pulse rate and weight. The coefficient 
of correlation between weight and the amount of increase in pulse 
rate due to exercise was also found to be insignificant. 

Henry and Kleeberger (8) considered that weight played an impor- 
tant part in cardiac response because of the additional work required 
by heavier persons. 


PROCEDURE 


Forty-five healthy male students at the University of Kansas were 
used as subjects for this study. The group contained varsity athletes 
and. students majoring in physical education who were regular par- 
ticipants in physical activity classes.. The group could be considered 
better-than-average in physical fitness. 

Each ‘subject rested ina recumbent position until the radial pulse 
became stabilized (until 3 identical: readings were secured succes- 
sively). The pre-exercise pulse rate was then recorded. 

Following this, the step-up exercise was demonstrated, after which 
the subject engaged in a period of exercise 2 minutes in duration at.a 
cadence of 36 steps per minute. A step 16 inches in height was used. 
The cadence was set by an electric metronome and the timing was 
done with a stop watch. Upon the completion of exercise, the subject 
immediately assumed a recumbent position and remained in this posi- 
tion until his pulse rate. returned to the pre-exercise level. Begin- 
ning 5 seconds after the cessation of exercise, the pulse rate was 
recorded during 2 periods, each 15 seconds in duration. Starting one 
minute after exercise and each minute thereafter for the first 10 
minutes, the pulse rate was secured during a period 30 seconds in 
length. Following this, the pulse rate was secured during periods 30 
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seconds in duration every 2 minutes until the pulse had reached 
the pre-exercise level. 

For the purpose of comparing weight with recovery time, the weight 
of each subject was recorded prior to exercise. 


DATA 
The raw data consisted of: 
1. The pulse rates taken with the subject in a recumbent position 
as follows: 


a. Prior to exercise. 
b. The pulse rate counted for 2 periods 15 seconds in duration 
beginning 5 seconds after the cessation of exercise. 


c. The pulse rate secured for a period of 30 seconds starting one 
minute after exercise and each minute thereafter for the first 10 
minutes and for 30 seconds every 2 minutes thereafter until the pulse 
rate returned to the pre-exercise level. 


2. The weight of each subject. 


The means, standard deviations, and standard errors: were com- 
puted by standard statistical procedures. The coefficients of correla- 
tion were determined by the Pearson Product Moment Method. 


The mean pulse rate prior to exercise was 68.94 beats per minute. 
The mean pulse rate taken for the 15-second period:‘starting 5 
seconds after the cessation of exercise was 149.6 beats per minute. 
The mean increase over the pre-exercise pulse rate was 80.66 beats 
per minute. The mean pulse rate for the 15 seconds starting’20 seconds 
after exercise showed a deceleration in rate of 15.2 beats-per minute 
under the rate for the first pulse period. The pulse taken for 30 
seconds beginning one minute after the cessation of exercise showed 
a deceleration in rate of 41.8 beats per minute from the rate secured 
during the period from 5-20 seconds after exercise. The rate for the 
period from 2 minutes to 2 minutes, 30 seconds, following exercise 
was 52.0 beats less than the first reading following exercise. The 
period from 3 minutes to 30 seconds after the initial reading showed 
that the combined drop in rate was 57.30 beats per minute. . In other 
words, within 314 minutes following exercise the pulse recovery was 
74.6 percent complete. The mean recovery time was found to be 27 
minutes with a range from 8 to 34 minutes. 

It is interesting to note that the smallest standard deviations and 
standard errors were found for the period between 5 and 20 seconds 
and the period from 20 to 35 seconds following exercise (Table I). 
The standard deviation for the period from one minute to one minute 
and 30 seconds shows the largest variation of the post-exercise find- 
ings. From this period there was a relatively. uniform decline in the 
size of the standard deviations until the -period 30 minutes after 
exercise. 
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Figure 1 shows the mean deceleration in pulse rate through 22 
minutes. ‘The total time for recovery for all subjects was not used 
since there would be a distortion in the graph due to the decrease in 
the number of subjects. 


In order to determine the relationship between recovery time and 
other variables involved in the study, the following coefficients of 
correlation were calculated: 4 
1. Between recovery time and the pre-exercise pulse rate, 4 
+0.164+ .146. 
2. Between body weight and recovery time, +0.087+.149. 
3. Between the pulse rate taken from 5 to 20 seconds following 
exercise and recovery time, +0.213+.143. 
4. Between the pre-exercise pulse rate and the pulse rate taken 
from 5 to 20 seconds following exercise, —0.201+.144. 
None of the coefficients of correlation was found to be significant. 


DISCUSSION say 


Cotton and Dill found only one beat in deceleration in pulse rate 
during the first 10 seconds following exercise and only a 6 percent 
drop during the second 10 seconds. In the present study, the decelera- 
tion was rapid in that there was a mean decrease of 15.20 beats in 
the 15-second period from 5 to 20 seconds after exercise. The rate 
per minute dropped from 149.6 to 107.8 within one minute and 30 
seconds after exercise. The work done in the study by Cotton and 
Dill (4) was no doubt much more strenuous than in the present 
study. The difference in strenuousness of the activity may have 
been responsible for the difference in findings. 


Elbel and Ronkin (7) found corresponding rates of deceleration 
following treadmill run and knee-bends (172 to 108 and 158 to 104, 
respectively). In their data it was noted that the decline was more 
rapid during the second 30 seconds following exercise than during 
the 30 seconds immediately after exercise. 








Morehouse and Tuttle (12) used normal male subjects in a study 
involving the lifting of a 25-pound weight from 5 to 25 times per 
minute. It was found that regardless of the intensity of exercise 
the correlation between recovery time and the pre-exercise pulse 
remained insignificant. The exercise used in this study is believed 
to have been more strenuous than that used by Morehouse and 
Tuttle. The coefficients of correlation between the pre-exercise 
pulse rate and recovery time obtained by those investigators varied 
from —0.266 to +0.078. These results compare favorably with 
the coefficient of correlation of +0.164 secured in this study. 

With the pulse rate taken with the subjects in a sitting position, 
Elbel (5) secured a coefficient of correlation of —0.342 between 
the pre-exercise pulse rate and the increase in rate due to 2 minutes 
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of. step-up exercising at the rate of 36 steps per minute. . In the—~ 
present study, the coefficient of correlation between the pre-exercise 
pulse rate and the increase in rate following comparable work was 


—0:201. 
Elbel (5) found an insignificant coefficient of correlation ‘between 
weight and the pre-exercise pulse rate and between: weight and the 


increase’ in pulse rate due toexercise. In the present study an in- t 
significant coefficient of correlation of -++0,087 was secured between | 
weight and recovery time. ‘Master and Oppenheimer (10) stated 
that work and weight could for the most part be expressed:in a 
straight line, and that work capacity rises in direct proportion to 
increasing weight to 160-165 pounds for men and 135-145 pounds 
in. women. However, it is to be recalled that only male subjects 
were used in the present study and'the one conducted by Elbel, and 
in each case they could have been considered in “better-than-average” 
physical condition. Considering the data, it can: be concluded that, 
for subjects of this type, the additional foot-pounds of work  per- ; 
formed by heavier subjects: while'doing the’ step-up- exercise does 
not cause an abnormal influence-upon the pulse reaction as com- 
pared to the reaction of: lighter ‘subjects. 

The data contained in Table I show thé largest standard deviation ti 
for the resting pulse rate and telatively ‘small standard’ deviations 
for the first and second periods during: which'the pulse was taken 
following exercise. The second largest S. D. was found for’ the 
period from one minute to. 144 minutes after exercise. Following 
this there was a relatively uniform decline in the size of the standard 
deviations. This: would .seem.to:indicate that, for subjects of. this 
type;'the rating of subjects as:to physical fitness based upon pulse 
recovery should be considered as felative rather than absolute: within 
narrow limits. 


SUMMARY AND CONCLUSIONS — 


In'this study’ 45 healthy miale-university students performed the 
step-up exercise at a cadence of. 36 steps per minute for a-period of 
2 minutes. | Pulse rates, with the subject ini a recumbent «position, 
were secured prior to exercise and at uniform intervals following 
exercise until the pulse rate.had returned to the. pre-exercise level. 
Comparisons. were made between (a) the pre-exereise pulse rate and | 
the amount of time required for the pulse to: return to the pre-exercise } 
rate, (b) body weight and the.amount of time required for the pulse 
rate to return to the pre-exercise rate; (c)' the inerease in pulse rate 
immediately following exercise and the recovery time, and (d)'the 
pre-exercise pulse rate and.the pulse rate taken.for a-period of. 15 
seconds immediately after exercise. 
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The mean pre-exercise pulse rate was found to be 68.9 beats per 
minute. The mean pulse rate taken for the period from 5 to 20 
seconds following exercise was 149.6 beats per minute. The mean 
increase in pulse rate was 80.66 beats per minute. The deceleration 
in pulse rate following exercise was rapid. The drop in rate was 
15.2 beats per minute for the period from 5 to 20 seconds following 
exercise. The mean rate for the pulse 1% minutes after exercise 
was 41.8 beats per minute and 57.3 beats per minute 3% minutes 
after exercise. The mean recovery time was 27 minutes. On the 
basis of the data, it was concluded that: 


_—— 1. Recovery time is not related to the pre-exercise pulse rate as 


——tn, 


evidenced by the fact that the coefficient of correlation between the 
pre-exercise pulse rate and amount of time required for the post- 
exercise pulse to return to the pre-exercise level was found to be 
insignificant (-+-0.164). 

2. Body weight is not related to the amount of time required for the 
return of the pulse to the pre-exercise rate as shown by the insig- 
nificant coefficient of correlation (+ 0.087). 

3. The pre-exercise pulse rate and the increase due to a 2-minute 
period of exercise are not related as shown by the insignificant co- 
efficient of correlation of —0.201. 

4. There is an insignificant coefficient of correlation between the 
pulse rate taken for 15 seconds immediately following exercise and 
recovery time (+-0.213). 
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Specific and Non-Specific Exercises 
for the Relief of Dysmenorrhea 


JosEPHINE W. HUBBELL 
Mary Washington College 
of the University of Virginia 
Fredericksburg, Virginia 


(Submitted for publication, January, 1949) 


INTRODUCTION 


HE monthly period of menstruation seems to present the prob- 

lem of dysmenorrhea to a large number of girls and women, 

Since there are so many confronted with the more or less de- 
bilitating effects of painful menstruation, the problem deserves con- 
tinued and careful study to determine a satisfactory and reliable 
means of relieving this condition. 

The existence of such a condition as dysmenorrhea has been 
recognized since antiquity. Countless theories, dogmas, prejudices, 
and superstitions have evolved around it, many without the slightest 
consideration for scientific or logical reasoning. 


In more recent times the medical profession has attacked the 
problem with somewhat more success. Drawing upon the accumu- 
lated wealth of knowledge about the functionings of the human body, 
it has offered reasons for the presence of dysmenorrhea in some 
instances. As a means of relief, gynecologists have offered medica- 
tion, surgery, and exercise. Also contributing to a reduction of the 
presence of dysmenorrhea has been the psychic factor which became 
quite evident during World War II, when women in industry found 
it no longer wise or desirable to be absent from work because of the 
heretofore accepted excuse of “monthly illness” (3). Each has met 
with varying degrees of success. None of these means has proved 
preeminently successful, however, for today dysmenorrhea is still 
prevalent among high school and college girls and women in business, 
industry, and the home. 

More recent than the attack of medicine upon the problem of 
dysmenorrhea has been the increasing interest in the problem shown 


‘by women in the field of physical education. Theirs has been an 


interest born of close association with girls and the constant consid- 
eration of the health and conditioning of girls. Following the be- 
ginning made by the medical profession they have subscribed to a few 
selected exercises for the relief of dysmenorrhea. Up to the present 
time only a little work has been done to determine which exercises 
seem to be best, or why some exercises are better than others. During 
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the recent war Billig (1) presented an exercise designed to relieve 
dysmenorrhea. He justified this exercise by an analysis of the causes 
of dysmenorrhea and the correcting effect his exercise had upon this 
condition. More recently Lundquist (2) has conducted further re- 
search on the problem. 

Some questions to be answered are: 

1. What essential elements seem to be found in those exercises 
which give some degree of relief? 

2. Is the psychic factor centering around the knowledge that exer- 
cises are being performed for a specific reason, and that therefore 
anticipated, favorable results, effective for securing relief, will follow? 

3. Can improvement of such a physiological condition as dysmenor- 
thea be expected from a set of general exercises ? 

We in physical education should do everything possible to build up 
accurate and measured evidence of the results of various exercises 
upon the condition of dysmenorrhea in an effort to ascertain insofar 
as possible which kinds of exercises seem to give definite and con- 
sistent relief. It is with this object in view that this study is pre- 
sented. 

PROCEDURE 

This study was conducted at the State University of Iowa during 
the year 1947-1948. It was carried on over a period of twenty 
weeks with a discontinuance of eighteen days during the Christmas 
holidays. This interruption occurred at the end of the sixth week 
of the study. The subjects were girls drawn chiefly from the fresh- 
men classes of the Liberal Arts College and the School of Nursing 
whé volunteered their services because of their interest in securing 
relief from dysmenorrhea by means of exercise. 

The materials presented to the volunteer subjects and the manner 
of collecting the data were substantially the same as used in the Lund- 
quist study and reported in an earlier issue of the Research Quar- 
terly (2). Exercises for Group I and Group II were the same as 
used by Lundquist (2), i.e., the Billig exercise and the more or less 
traditional type of exercises for dysmenorrhea including the Mosher 
exercise. The subjects in Group III did a series of four exercises 
designed for general body improvement but carefully selected by the 
writer for their expediency in avoiding as far as possible the direct 
use of abdominal muscles, which feature characterized the other 
exercises. 

Directions for Exercises for Group III 

All counts referred to in the exercises are timed approximately one 
count to one second. 

1. Trunk Twisting.—Stride standing, one hand on hip. Fling other 
arm from a position in front of body obliquely upward and backward 
allowing trunk to rotate with the arm movement. The eyes should 
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follow the hand as it describes an arc through the air. Do this exer. 
cise eight times to each side. 

2. Hip Flexion.—Standing feet parallel, do a deep knee bend 
allowing hands to touch floor in front of feet. Raise hips by straight- 
ening knees and hold for one count, keeping hands on floor, then 
return to starting position. Do this to four counts. Do this exercise 
five times. 

3. Trunk Extension—Sitting on heels (toes pointed backward) 
knees on floor, chest on knees, and hands clasped behind back. Raise 
upper part of body by arching back and thrusting hands backward 
to two counts and lower to two counts. Keep head fixed by looking 
at the floor throughout the exercise. Do this exercise eight times. 


4. Side Stretching.—Sitting cross legged, left hand tucked well 
against side of upper ribs (back of hand pressing against ribs) and 
right arm curved up over head. Bend on four counts to the left 
(a bobbing motion), return to starting position and repeat. Do this 
exercise to each side two times. 

The exercises were presented to the girls in all groups as a means 
of gaining relief from dysmenorrhea. They were explained and dem- 
onstrated to small groups and each girl was individually checked for 
correctness of performance at the beginning of the study and again 
about two weeks later. 


ANALYSIS OF DATA 


Data were studied on records submitted by fifty-three subjects 
who performed the prescribed exercises over a period of twenty weeks. 
These subjects were divided as follows: sixteen in Group I, sixteen 
in Group II, twenty-one in Group III. There was some irregularity 
in number of times of performing the exercises, but the more irregular 
subjects were almost evenly distributed through the three groups, so 
that the groups remained evenly equated regarding the factor of 
irregularity of performance. 

During the Christmas holiday recess some subjects continued daily 
with their exercises. When these cases were checked after the first 
of the year to determine any noticeable improvement in their con- 
ditions, there was nothing to indicate that they were responding to 
the exercises as a group any differently from the subjects who lapsed 
from their daily routine. This lack of difference can probably be 
attributed to the fact that this period came relatively early in the 
study. 

Some recognition should be given for inconsistencies in reporting 
information, even though the importance of careful recording of nec- 
essary information was indicated to the subjects. It must be remem- 
bered that much of the information is derived from subjective judg- 
ment on the part of the subjects. 
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Where results are indicated for the final menstrual period, this 
refers to the last period of the study, whether it be the fifth, fourth, 
or even the third period. This method of reporting results would 
seem to give a better indication of changes undergone during the 
study than an arbitrary comparison of the first period with the fourth 
or fifth menstrual period. This makes possible an approximate agree- 
ment in length of time elapsing between the initial and final periods. 


Indications of Symptoms.—Table I reveals the following pertinent 
facts concerning symptoms. Of the factors accompanying the men- 
strual periods (headache ; depressed feeling ; irritability ; general body 
weakness ; nausea; chills; constipation; pain in lower back, abdomen 
and legs), general body weakness, irritability, and depressed feeling, 
in that order, were the most frequently indicated factors during the 
initial periods. During the final period all items remained the same 
in order of frequency, except in Group III headache superseded ir- 
ritability in total number of occurrences. 


TABLE I 
INDICATION OF FACTORS PRESENT DURING MENSTRUAL PERIOD 
Group I Group IT Group III 
Initial Final Initial Final | Initial Final 
Period Period Period Period Period Period 


N%Y NA NA NH NY NF 
Headache 6 38 4 25 5 31 5 31 6 29 4 19 
Depressed Feeling 8 50 7 44 9 56 638 11 52 6 29 
Irritability 9 56 638 10 63 ‘a US 3 14 
General Body Weakness 13 81 6 38 7 44 6 38 13 62 8 38 
Nausea 3 19 1 06 2 13 2 13 419 00 
Chills 7 44 3 19 5 31 1 06 8 38 2 10 
Constipation 4 25 3 19 4 25 1 06 8 38 3 14 
. Pain in: Lower Back 8 50 7 44 7 44 425 11 52 7 34 
Abdomen 1169 1063 11 69 8530 167% 13:57 
Legs 5 31 2 13 4 25 2 13 6 29 1 05 
Forced to Bed 5 31 5 31 5 31 3 19 419 5 24 
Drugs 9 56 5 31 5 31 638 11 52 9 43 
Heat 5 31 4 25 3 19 2 13 8 38 2 10 


All but five factors in all groups showed a decline in frequency of 
occurrence during the time between the first and last menstrual 
periods. In Group II the incidence of headache and nausea was equal 
in the first and last periods, and in Group I the same number indicated 
they were forced to go to bed during the initial and during the final 
periods. In Group II during the final period one more subject indi- 
cated the use of drugs than during the initial period, and in Group 
III one more subject indicated that she was forced to go to bed. Re- 
garding this last point, it would seem that habit may be offered as a 
reason for there being the same number indicating “forced to bed” 
in Group I. However, close examination of the data reveals that in 
three of the five cases in Group I and in four of the five cases in 
Group III of the subjects checking that factor for the last period, 
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the subjects were not the same ones as those checking it for the first 
period. 

Significant decreases in percentages are revealed in each group 
as follows: There was a 100 percent reduction in nausea between the 
first and last periods in Group III. Also in Group III, irritability, 
chills, pain in legs, and use of heat were reduced by 73 percent or 
more. In Group II chills and constipation showed a reduction of 80 
percent and 75 percent respectively. The percentages of reductions 
in Group I were not as pronounced, since there were only four symp- 
toms, nausea, chills, pain in legs, and general body weakness, having a 
reduction:of over 50 percent. Looking at all groups, the greatest 
percentage of decrease was shown in the symptom of chills. 


In analyzing the differences, if any, between the mean frequencies 
of number of symptoms of dysmenorrhea checked for each period 
in each group, it was found that no period of a particular group dif- 
fered significantly from any period of either of the other groups 
when the “t” test was applied. This would seem to indicate that 
no set of exercises was superior to the others in inducing an appre- 
ciable reduction in symptoms manifested at the time of menstruation 
during this study. 

An analysis was made.to determine whether or not the difference 
between the mean frequencies of number of symptoms of dysmenor- 
rhea checked during the first and last periods in each group was sig- 
nificant. It was found that Group I yielded a chi-square between the 
first and last periods of 5.76, Group II, a chi-square of 4.84, and 
Group II, a chi-square of 15.86. From this it would seem that the 
subjects in all groups showed improvement between their first and 
last menstrual periods to a greater degree than can be attributed to 
chance, and that the subjects in Group III showed the greatest im- 
provement during the course of the study as indicated by various 
symptoms at the time of menstruation. 


Participation in Activities—It is interesting to note the almost 
universal participation of the population in some activity at least 
during one menstrual period. Only six subjects indicated no activity. 
This would seem to be, generally speaking, an excellent commentary 
on the improved thinking that has been in progress for the past sev- 
eral years regarding the matter of activity during menstruation. 

Length of Periods and Degree of Pain——The periods ranged in 
length from three to eight days. The most commonly indicated num- 
ber of days for the duration of the initial period was six. This 
length was reported by nineteen subjects or 36 percent of the total 
group. The greatest number of subjects, twenty-two or 42 percent, 
indicated five days as the length of the final period. This general 
decrease in length of periods is reflected through all groups, since 
there were only six subjects at the end of the study indicating more 
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than six days of menstrual flow. This finding is in agreement with 
the Lundquist study (2). . The mean number of days of the menstrual 
period for all subjects for their first period during. the study was six 
days. This was decreased to a mean number of 5.4 days. 


The day on which pain occurred ranged from the day: before men- 
struation through the fourth day of menstruation. . The. first day. of 
the period was the time most often indicated as. the day during which 
pain occurred. The number of subjects indicating the: first.day in- 
creased in each group in the final period over the initial period. . There 
were eight in the initial period in Groups I and III, increasing to ten 
and eleven respectively in the final period and five in Group IT increas- 
ing to ten. Six, five, and seven in Groups I, II, and III respectively 
indicated more than one day of pain during the initial period, while 
these figures were reduced to two, zero, and two in each group respec- 
tively for the final period. 

The increased number of subjects indicating pain: the first day and 
the decrease in number indicating more than one day of pain, to- 
gether with the increase in number indicating no days of pain, are all 
indicative of a decreasing and a localizing of the time of- pain. ac- 
companying menstruation. The greatest improvement. in this factor 
occurred in Group II where ten subjects indicated pain the first-day 
and the other six in the group indicated no pain. 


The hours of pain* during the menstrual periods were indicated as 
follows: during the initial period one in each of Groups I and III in- 
dicated three days of pain, At the lower extreme a total of eight sub- 
jects indicated no pain. . Twenty ‘subjects, or. 38 percent, indicated 
pain of ten or fewer hours’ duration, and ten, or 19 percent, claimed 
pain for one day. During the final period nineteen, or. 36 percent, 
indicated no pain, and nineteen indicated. five hours or less of -pain. 
This shows a favorable response to the exercises from all groups in 
point of reducing the amount of pain endured during. a- menstrual 
period. The subjects in Group II indicated less pain on the: whole 
than those in the other groups. However, those in Group I showed 
the greatest reduction in pain between the initial and final - periods. 

The matter of degree of pain was of necessity arrived. at subject- 
ively, although a uniform pattern of degree of intensity was sug- 
gested to all subjects when the checking of severe, moderate, and 
mild pain was explained. Considering the severity of pain, the great- 
est reduction was to be found in Groups I and III. In the latter the 
number of subjects designating pain. as severe was decreased from 
four to one subjects, or 75 percent, and from five to two subjects, 
or 60 percent, in these groups respectively between the first and last 
periods. There was greater reduction in Group II under the classi- 


* Pain was to be indicated as a localized feeling of discomfort or cramps in the 
abdomen, lower back, or pelvic region. 
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fication of moderate, as there was a decrease from eight to four sub- 
jects, or a 50 percent reduction. Also in Group II there was a sub- 
stantial increase in number of subjects reporting mild pain. These 
figures changed from one to six, or an increase of 83 percent. 


There was an increase in all groups in the number of subjects re- 
porting no pain during the last periods of the study. The greatest 
increase was in Groups I and III where the number of subjects in- 
creased from one to five, or 80 percent, and from three to seven, or 
57 percent, respectively. From these figures there would seem to be 
an indication that the figures remained more static in Group II with 
Groups I and III showing both greater range and greater improve- 
ment. 


Daily Performance of Exercises —The genuine interest with which 
the majority of the subjects followed the study would lead the writer 
to believe that the reports on the daily performance of the exercises 
are comparatively free from error or overstatement. 


Seven subjects, or 34 percent of Group III, reported that they did 
not miss a single performance of exercises during the 140 days of the 
study.* Neither of the other groups approached this figure of per- 
fect performance. In Group III 48 percent did the exercises all but 
three or fewer times during the study. In Group III one subject 
missed as many as thirty-nine days in performance of exercises, and 
six subjects, or 30 percent, reported misses ranging from thirteen 
to thirty-nine times. 

In Group IT one subject missed as many as thirty-six days and five 
subjects, or 31 percent, missed between thirteen and thirty-six times. 
The performance of those in Group I seems to be less inclined 
towards extremes, there being three subjects missing one day or less 
and four subjects missing over twenty days, while five subjects, nearly 
one-third of Group I, missed between sixteen and twenty-one days in 
performance. 


These findings would seem to indicate that if regularity of per- 
formance of exercises throughout the total length of the study is a 


contributing factor, Group III should probably show better results 
as a whole. 


Results of Questionnaire——A questionnaire was given to all sub- 
jects just before the close of the study. The purpose of this question- 
naire was to obtain a subjective evaluation of the study made by the 
subjects themselves. It is interesting to note that in most cases those 
subjects who indicated on their monthly records some improvement 
during the study and who applied themselves faithfully to the exer- 
cises were the ones who indicated benefit from the exercises. On the 


* These figures do not take into account the variations in performance of exercises 
during the Christmas holidays. 
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sub- other hand, those who were remiss in the matter of performing the 
sub- exercises, and who did not seem to indicate improvement from month 
ese to month, indicated no benefit received from the study. Not all 

questionnaires were returned. One subject from Group I, five from 
re Group II, and three from Group III failed to return them. Of those 
test who returned questionnaires, all but eight indicated some benefit 
 in- gained from the work. 
, OF There was an almost even distribution between the three groups 
> be of those indicating a desire to continue with the exercises beyond 
with the duration of the study and those not wishing to continue. The 
ove- number who wished to continue was slightly greater than the number 
who wished to stop the exercises. 
hich Of interest were the answers to the question concerning the per- 
‘iter formance of exercises for dysmenorrhea before the study. Only 
‘ises five indicated that they had ever before done such exercises and none 
of those five indicated that any relief had been obtained. Of those 
did who had performed exercises previously, three subjects had done the 
the Billig exercise, one had done a set of general exercises, and one had 
per- done the Mosher exercise. 
but The chief value of the questionnaire was that the subjects them- 
a selves expressed an opinion as to the value of the exercises to them. 
an 
teen 2 CONCLUSIONS AND RECOMMENDATIONS 


The following conclusions may be drawn from the data presented 
five in this study. 


nes. 1. Exercise taken with the expectation of reducing the incidence of 
ined dysmenorrhea has a favorable effect. 
less 2. It cannot be determined from this study whether the relief from 
arly dysmenorrhea obtained by the subjects performing the general exer- 
s in cises (Group III) is the result of a generally improved condition of 
physical fitness; or the result of a psychic factor because the subject 
per- knew that something was being done to remove the condition of dys- 
is a menorrhea. 
sults 3. No group of exercises was superior to the others in inducing a 
reduction of dysmenorrhea. 
ail 4. General exercises seem to have as much or more effect in re- 
sain ducing dysmenorrhea as the exercises specially designed for this pur- 
the pose. 
oat: 5. There was a tendency towards normalization of function as in- 
wall dicated in a decrease for many subjects in the length of the menstrual 
niet period and a restriction in all groups of the time of pain to the first 
the day of the menstrual period. 
6. According to the subjective judgments of the subjects, there was 
i an indication of a lessening of the number of hours of pain at the 


time of menstruation, Group II indicated less pain throughout the 
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study than the other groups. Group I indicated the greatest reduction 
in pain between the initial and final-periods of the study. Severity of 
menstrual pain was decreased in all groups, and there was ‘am increase 
in the-number. of subjects in all groups reporting no. pain. ati the vend 
of the study. 
_ 7. A large percentage of the subjects were of the opinion that'they 
had benefited from the study. 

8. Interest.in performing the exercises was. greater among the 
severe cases of dysmenorrhea than among the mild cases. 

In the light of the present findings the following recommendation 
is suggested: The three types of exercises employed in this .study 
gave a noticeable measure of relief from dysmenorrhea to the majority 
of the subjects performing them; therefore, there would seem-to be 
an indication that exercises oriented toward the relief of dysmenorrhea 
‘should be encouraged. 
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The Major Problems of College Physical 
Education, 1949 


Prepared by the 


COMMITTEE ON COLLEGE PuysicAL EpucATION PROBLEMS 
LEONARD A, LARSON, CHAIRMAN 
New York University 
(Submitted for publication, August, 1949) 


N 1947 the Research Committee of the College Physical Education 

Association was reorganized into the Committe on Problems in 

College Physical Education. The purposes of this committee are 
to determine the major problems in college and university physical 
education and to initiate steps for their solution. During the past 
two years this Committee has identified some eighty problems which 
college physical education should meet. Many of these problems are 
not unique to the college field but are common to physical education 
in public school and related areas. Some of these can be solved 
through research, others through group discussion and action at 
local, state, and national levels. 


These problems have been discussed at the College Physical Edu- 
cation Association meetings and circulated to institutions in the 
United States conducting graduate programs in the field. The 
problems are listed below. and. classified by areas. It is hoped 
that, if any institution is working toward the solution of any of 
these problems, the area chairman or the committee chairman will 
be notified. 


INTERPRETATIONS AND OBJECTIVES 


Davin K. Brace 
University of Texas 
Austin, Texas 


1. Platform of Objectives: The preparation and uniform adop- 
tion of a platform of simple and. sensible objectives covering all 
phases of college physical education. 

2. Knowledge of Objectives by Professional Staffs: The need 
for more effectively acquainting professional workers in coilege 
physical education with the general objectives of the total program 
and with the more specific purposes of each phase of the program 
through pre-service and in-service educational procedures. 

3. Indoctrination of Students in Objectives: The need for in- 
doetrinating all college students with the objectives and nature of 
college physical education so that students will leave college with a 
comprehensive understanding of the total program and not merely 
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limited impressions of that part of the program which they ex- 
perienced. 

4. Endorsement of Objectives by Related Professional Groups: 
The need for interpreting to and securing the endorsement of our 
objectives and program by related professional groups and or- 
ganizations. 

5. Interpretation of Objectives to the Public: The need for 
interpreting the purpose and nature of college physical education 
to the public through graphic and appealing media. 








MEASUREMENT AND EVALUATION 


H. Harrison CLARKE 


Springfield College 
Springfield Massachusetts 


6. Factors for Measurement on the College Level: Careful 
consideration and study of the important factors which the physical 
educator should measure on the college level. 

7. Tests for Measurement of Physical Fitness: Selection and 
simplification of tests to measure physical fitness (physical con- 
ditioning ). 

8. Careful Evaluation Aiming at Selection of Tests which 
Best Measure Social and Personality Traits: These tests should 
be of value to physical education personnel when seeking to measure 
student achievement and progress. 

9. Need for Tests in Various Physical Education Activities: 
The need for valid and reliable skill tests in the various physical 
education activities with appropriate norms. 

10. Use of Test Results: Study of the proper use of tests re- 
sults, especially in guidance and program planning. 

1. Grading in Physical Education: Determination of acceptable 
criteria to serve as the bases for awarding grades in physical edu- 
cation. There is a great need for guiding principles and procedures 
in determining student grades in physical education. 





PROGRAM: PHYSICAL EDUCATION AND HYGIENE 


J. W. KuistLer 


Louisiana State University 
Baton Rouge, Louisiana 


12. Determination of the Relative Worth of Various Physical 
Education Activities: A study of the relative worth of the various 
activities of the physical education program in relation to objectives. 

13. Selection of Materials for College Hygiene Courses: A 
study of the materials that are most worthwhile or most pertinent 
to college students in hygiene service courses. 
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14. Provision for Individual Needs and Interests in Physical 
Education: A study of the individual growth and development needs 
at the various age levels and the manner in which physical education 
can make the optimum contribution to these needs. 

15. The Use of Teaching Aids: There is need of a study to 
determine criteria for the selection and methods of using various 
kinds of teaching aids available which are most appropriate to 
courses in physical education and hygiene. 

16. Integration of Instruction in Physical Education and Hy- 
giene: A study is needed to determine effective methods of integrating 
instruction in physical education and hygiene. 

17. Standards of Proficiency in Physical Education: The es- 
tablishment of standards of proficiency to serve as a basis for 
grading in physical education. 


PROGRAM: ATHLETICS 


Louis F. KELLER 
University of Minnesota 
Minneapolis, Minnesota 


18. Professionalism in College Athletics: Careful studies need 
to be made to determine the manner in which the amateur status 
of college athletics may be preserved. These studies should cover 
such important matters as athletic scholarships, recruitment, sub- 
sidization, and proselyting of athletes and other practices which 
endanger amateur standing. 

19. Sportsmanship in College Athletics: Studies are needed to 
determine the manner in which sportsmanship at college athletic 
events may be improved among students and other spectators. 
The causes of “booing” and other discourteous types of behavior 
should be carefully investigated. Perhaps studies in this area may 
be done in collaboration with social psychologists. 

20. Gambling and College Athletics: Studies should be initiated 
to determine how gambling in connection with college athletics 
might be eliminated. 

21. Cooperation Between Coaching and Teaching Staffs: Sug- 
gestions are needed which may help to bring about more effective 
cooperation between coaching and physical education staffs. In 
many institutions there exists a great gap between the personnel 
responsible for these functions. Policies and procedures are needed 
to serve as guides so that both of these groups may cooperate to 
the fullest extent for an effective total program. 

22. Physiological Aspects of College Athletics: More evidence 
of the physiological aspects of college athletics is needed. Such 
questions as the physiological effect of strenuous sports upon an 
individual both during and after competition need to be answered. 


’ 
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Other problems such as the nature of staleness, making weight for 
such sports as boxing and wrestling, and developing and maintaining 
peak conditions for competition purposes, need exploring. 

23. Financing the Athletic Program: More evidence is needed 
upon some of the problems related to the financing of intercollegiate 
sports. Questions of policy arising from the support of the inter- 
collegiate program, from gate receipts, student fees, general college 
budget and other sources, need answering. 

24. Scope of the Athletic Program: The desirability of includ- 
ing certain sports such as boxing in the intercollegiate program, have 
been questioned by many. A thorough study of what sports might 
be included and the conditions under which students be allowed to 
participate, needs to be undertaken. 


ADMINISTRATION: ORGANIZATION AND STAFF 
Wynn  FREDERICKS 


University of Southern California 
Los Angeles, California 


25. Specialization within the Physical Education and Athletic 
Division: There are many ideas regarding the organization of the 
athletic and physical education division. National studies should 
be undertaken to determine what is the most common type of or- 
ganization. These studies should seek the answer to certain ques- 
tions. Should there be separate staff and divisional heads? Should 
specialists be restricted in their teaching to one particular department 
of the division? How specialized should certain staff members 
become ? 

26. Graduate Assistants as Teachers of Classes: More agreement 
is needed upon the place of graduate assistants in departments of 
physical education. Certain questions of policy regarding their 
use need answering. Should large numbers of graduate assistants 
be used in place of permanent staff members in the service curriculum? 
Should any limitations be placed upon the level at which graduate 
assistants teach? How many years should graduate assistants be 
permitted to stay in a department? 

27. Athletic Coaches and the Teaching of Classes in Physical 
Education: One of the most persistent problems of departments 
has been related to the matter of coaches teaching physical edu- 
cation classes. Questions needing more understanding are: Should 
coaches be scheduled for such classes when their sports are in 
season? Should there-be any limitation placed upon the number of 
hours coaches may teach either in or out of their season? During the 
time when coaches must miss service classes, how may substitute 
teachers be best provided? When problems arise which require 
administrative action, under whose jurisdiction do coaches fall? 
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28. Advanced Degrees as a Major Criterion for Election to a 
University Staff: In recent years, the amount of graduate work 
in physical education has increased tremendously. Studies might 
be made to determine the relationship of graduate education to the 
effectiveness in teaching and coaching. For instance, should ‘ad- 
vanced degrees be a major criterion for election to a university 
staff_? Have advanced degrees been of primary importance .in 
improving the teaching effectiveness of :personnel? Fimally, have 
advanced degrees been of any significance in improving the status 
and financial income of those holding such degrees? 

29. In-Service Training of the Staff: In-service training of 
physical education personnel is a tool for improving professional 
services with varying degrees of effectiveness. Some institutions 
have programs that really work; others ignore the matter entirely. 
More information is needed on what should be the extent of ad- 
ministrator responsibility for in-service training. Finally, informa- 
tion might well be obtained which would. point the way a little 
more clearly toward the nature and scope of in-service training 
program. 

30. Delegating Responsibilities to the Staff: Democratic pro- 
cedure in departmental administration is viewed with some varia- 
tions regarding the manner in which responsibilities may be delegated. 
Study is needed to throw more light upon democratic administrative 
procedure. Should staff committees be organized to handle fairly 
large units of responsibility such as the service curriculum? Is it 
desirable to delegate specific areas of responsibility to certain in- 
dividuals who may be. given considerable freedom in providing 
leadership in these areas? Should administrative responsibilities 
delegated to staff members be rotated regardless of top-flight ability 
to handle problems ? 

31. Problems Related to Staff Load: Problems of staff. load 
have long caused concern to administrators. How may the various 
functions of the department be weighted so that, when responsibili- 
ties are assigned, all staff membhgrs will have approximately equal 
loads? What division can be worked out when departmental func- 
tions operate from 7 a.m. to 10.p.m.? In view of all of the duties 
which are expected of faculty personnel, what should. be. the -re- 
quirement regarding office hours when staff members are available 
for consultation ? 

32. Teaching Experience for Undergraduate Major Students: 
One of the greatest problems facing those responsible for profes- 
sional education in the field of physical education is the matter of 
undergraduate student teaching. In many situations field experiences 
are very unprofitable because of lack of good programs being offered 
in local schools. The “guest” status of the practice teacher pre- 
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vents him from really getting in and doing a job. He is strictly 
limited to the attitudes, policies, and procedures which are in 
operation by the permanent staff members. Many students learn 
more about how not to do it than they do about proper methods 
of teaching. How can problems be resolved? Should students 
be permitted to teach service classes in college under staff supervision? 

33. Special Fees to Staff for Extra Services: Many staff members 
are frequently called upon to do extra duties. Sometimes these 
duties fall within the department—sometimes outside the departmeni. 
What should be the policy regarding extra services? Should there 
be an extra fee or should some other adjustment be made in the 
load of the staff member in view of the additional assignments? 


ADMINISTRATION: MANAGEMENT AND SUPERVISION 


C. V. LaNncTon 


Oregon State College 
Corvallis, Oregon 


34. Program Planning: A study of methods whereby cooperative 
and continuous planning in programming and curriculum revision 


may be achieved by teachers, students, supervisors, and laymen is 
needed. 


35. Teaching Environment: A study of the factors which con- 
tribute to the establishment and maintenance of a suitable environ- 
ment for teaching is needed. 


36. Balance of Administrative and Supervisory Duties: A 
study aimed at seeking a balance between supervisory and admin- 
istrative duties of administrators should be made in order that those 


functions related to staff guidance and services to students do not 
suffer. 


37. Office Management of Physical Education: Effective ways 
of handling office details in the areas of correspondence, filing sys- 
tem, office hours, taking care of visitors, a predetermined plan to 
take care of the many details involved in the management of phys- 
ical education should be worked out. 


38. Integration of Teacher and Pupil Activity: The integration 
of teacher and pupil activitiy with methods and objectives of the 
program should be studied. 


39. Re-Examination of the Principles of Physical Education: 
A continuous re-examination of principles of physical education 
based on the philosophy of education should be initiated. 

40. Group Classification: The determination of desirable stand- 
ards to provide sound bases for the classification of students into 
homogeneous groupings should be undertaken. 




















—— 


-TS 


re 
he 


10t 


ys 
yS- 


yS- 


‘on 











MAJOR PROBLEMS OF COLLEGE PHYSICAL EDUCATION 393 


ADMINISTRATION: FACILITIES, EQUIPMENT, AND SUPPLIES 


B. E. PHuItiips 


Veterans Administration 
Washington, D. C. 


41. Development of Standards for the Evaluation of Physical 
Education Equipment: Such standards should prove to be invaluable 
to administrators in the fields of physical education, athletics, sports, 
recreation, and health education in the selection of equipment so as 
to assure procurement of the best equipment at the lowest cost. 

42. Evaluation of Adaptations of Physical Education Facilities, 
Equipment, and Supplies in Meeting the Needs of Handicapped 
Individuals: Knowledge of these adaptations should prove to be 
invaluable to members of the profession engaged in individaul, 
remedial, or corrective physical education or adapted sports as 
well as to participants who are handicapped. 

43. Survey of Safety Factors Involved in the Use of Protectwe 
Equipment in Contact Sports: Knowledge of these factors should 
lead to continued improvement in effectiveness of the protective 
equipment from the standpoint of the user as well as of his opponent. 


ADMINISTRATION: INSURANCE AND LEGAL 


ArTHUR S. DANIELS 


Ohio State University 
Columbus, Ohio 


44. Liability and Legal Status of Physical Education and Rec- 
reation: There is need for greater understanding on the part of 
teachers and administrators regarding legal status of physical edu- 
cation in their own and other states, liability risks involved in 
teaching and administration, methods of legally protecting both 
students and physical education personnel. 

45. The Nature of Recent Trends in Liability Decisions: A 
study and presentation of some recent decisions in the case of school 
accidents to show how the law works in liability cases is needed. 

46. Legal and Liability Pitfalls in the Administration of Inter- 
school Athletics: A study aimed at greater understanding about such 
“danger areas’? as team transportation, medical supervision, re- 
ponsibility for athletic injuries, negligence, responsibility for injuries 
to spectators should be undertaken. 

47. Athletic Insurance: There is need for a study of athletic 
insurance plans currently in operation and how they work; their 
advantages, disadvantages, and limitations. 
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48. Professional Education and Preparation of Teachers and 
Coaches: What should be included in the professional education of 
teachers and coaches regarding legal status of physical education 
and liability? How best may this area be covered? Should it get 
general treatment in all courses using the integration approach 
or should it receive systematic coverage in a single course? 


LEADERSHIP 


W. P. CusHMAN 
The Ohio State University 
Columbus, Ohio 


49. Historical Influence of Leadership: What changes have 
occurred in the types of leaders in college physical education in the 
United States in the past fifty years and to what influences are 
these changes due? 

50. Qualifications of Present Professional Leadership: What 
is the current status of leadership in college physical education with 
regard to professional training, years of experience, origin of entry 
in the profession, faculty rank, degrees held, publications, and 
other distinctions ? 

51. The Integration of Various Views Concerning College Physi- 
cal Education: It is apparent that there exists today within the college 
area, two or three diverging conceptions of the nature and function 
of college physical education. Within each of these spheres there 
are leaders who set the pace for others to follow. What are the 
essential characteristics of these diverging points of view? What are 
the essential characteristics and beliefs of the leaders who set these 
patterns? What. is the nature of the group which follows these 
leaders ? 

52. Qualifications Needed for Professional Leadership: Certain 
qualities seem basic to good leadership in all fields of endeavor. 
What are these qualities as related to physical education and how 
can we recruit and select students to enter the field of physical 
education who possess these qualities? 

53. Personality Traits Necessary for Success in Physical Edu- 
cation: From the student point of view, what personality traits are 
essential for successful teaching in physical education activity classes ? 

54. Improvement of Undergraduate Professional Leadership: 
Is it possible to improve leadership within the undergraduate pro- 
fessional student body in physical education? If so, what techniques 
may be employed by teacher-training institutions to insure this 
improvement ? 

55. The External Responsibilities of Professional Leadership: 
In what spheres of influence outside of the college physical edu- 
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cation field should leaders in college physical education participate? 
For example, in what movements, causes, national problems, and 
related organizations should our leadership make its influence felt? 


HISTORY AND TRENDS 


Liroyp M. JoNnEs 


Pennsylvania State College 
State College, Pennsylvania 


56. History of College Physical Education Association: A 
history of the College Physical Education Association ; similar studies 
of other national, district, state, or local professional associations 
such as the AAHPER;; state collegiate athletic associations, etc., 
should be undertaken. 


57. Institutional History of Required Physical Education: A 
history of the required physical education at a college is needed. 
Studies of other phases of the program, including a history of each 
intercollegiate sport, the intramural program, the professional edu- 
cation program, health education, etc., are also desirable. 

58. Biographies of Outstanding Leaders: A biography of Wil- 
liam G. Anderson, his life and times, and biographies of each man 
and woman who have made notable contributions to the profession 
are needed. With each passing year invaluable material is being 
lost. In each state there are several persons whose record of 
work should be brought together in a biography before they pass 
away. 

59. History of School Health Education: The origin and de- 
velopment of the school health education program, and a study of 
individuals and associations who have influenced the development of 
this phase of education should -be undertaken. 

60. Trends in Personnel,’ Facilities, Program, and Admin- 
istration in College Physical Education: There is: a need for an 
annual summary similar to the annual reports of such agencies as the 
National Safety Council, USPHS, National Recreation Association, 
and others which indicate the trends of the times. Such a summary 
would involve a report from colleges and universities each year 
including such items as number of staff employed, expenditures, new 
construction, number of students served, salary, content of program, 
attendance at contests, etc. 

61. Annual Publication of Completed Research: Annual pub- 
lication in the Proceedings or elsewhere of the titles of studies 
completed during the year dealing with research in physical education 
is desirable. 
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PROFESSIONAL EDUCATION 


WituiaM F. MerepiTH 


University of Pennsylvania 
Philadelphia, Pennsylvania 


62. National Standards for Teacher Preparation: National 
standards are needed for the selection of candidates for professional 
preparation in the field of physical education. 


63. National Standards for Certification: There is need for a 
study designed to achieve greater uniformity of standards for the 
certification of teathers of physical education. 


64. Standards for Institutional Accrediting: National standards 
are needed for the accrediting of institutions engaged in the pro- 
fessional preparation of physical education personnel. 

65. Re-evaluation of Professional Curriculum: A re-evaluation 
of the curriculum for the professional preparation of physical edu- 
cation personnnel on both the undergraduate level and the graduate 
level should be undertaken. Such studies would be designed to 
gear professional education more closely to the needs of teachers 
and coaches in the field. 

66. The Function of Guidance in the Professional Preparation 
of Physical Education Personnel: What provisions should be made 
for the improvement of guidance in the professional preparation 
of teachers and coaches for optimum growth and effectiveness during 
college years ? 


PUBLIC RELATIONS 
Wiuu1amM F. MerepitH 


67. Purpose and Scope of Public Relations: A statement of 
the purpose and scope of public relations as it applies to physical 
education, including athletics should be prepared. 
¥Y 68. Techniques of Public Relations: An evaluation of the tech- 
niques of public relations as they apply to physical education and 
athletics is desirable. 

69. Functions of Public Relations Officer: There is need for a 
definition of the functions of the public relations officer in the area of 
physical education and athletics. 

70. Public Relations Functions in Physical Education Personnel: 
A definition of the functions of the physical education personnel in 
the area of public relations is needed. 

71. Suggested Types of Public Relations Programs which will 
be Appropriate for Small Institutions: Similar studies should be 
engaged in to determine the types of programs most appropriate for 
large institutions. 
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PROFESSIONAL STATUS 


Sewarp C. STALEY 
University of Illinois 
Champaign, Illinois 


72. Salary Status: What is the salary status of teachers of physi- 
cal education in relation to experience, academic training, teachers 
of other subjects, and other professional workers? 

73. Work Load: What is the work load of teachers of physical 
education in comparison with other teachers in regard to teaching 
load, contact hours, associated teaching activities, committee work, 
extracurricular activities? 

74. Social Status: What is the social status of teachers of physi- 
cal education in comparison with other teachers in school and 
community ? 

75. Tenure: What is the tenure of teachers of physical educa- 
tion? For those engaged in athletic coaching, what is the relationship 
between team success and tenure? 

76. Welfare: What is the status of teachers of physical edu- 
cation in comparison with other professional workers with respect 
to unemployment compensation, illness, injury compensation, and 
old-age pensions ? 


LEARNING AND CONDITIONING 


ArtHur H StTemnnaus 
George Williams College 
Chicago, Illinois 

77. Effect of Certain Vitamins: The effect of certain vitamins 
on performance and especially the role of Vitamin C in preventing 
soreness should be studied. There seems to be some evidence that 
administration of a large quantity of this vitamin prevents the 
soreness sometimes experienced by subjects in mental hospitals 
after they receive shock therapy, which causes violent contraction 
of muscles. 

78. Effect of Smoking on Athletic Performance: There are 
available only two or three reasonably good studies on human beings 
which show that smoking cuts down performance in distance 
runs, but not in the short events, i.e., sprints. Data are needed for 
both running and swimming events. 

79. Effects of Psychological Inhibitions: It would be interesting 
to study the effects of psychological inhibitions stemming out of 
childhood on athletic performance. This might be approached via 
the route of hypnotism or other forms of suggestion in both the 
phase of analysis to discover the causes of inhibition and in the 
therapeutic phases of the program. Naturally, someone well versed 
in psychiatry would need to direct such a study. 








Effect of Water Ingestion on 
Capacity for Exercise 


C. C. Lirtite, H. StrayHorn, and A. T. MILteR, JR. 
University of North Carolina, Chapel Hill 
(Submitted for publication, June, 1949) 


HERE is a common impression that distention of the stomach 

with large amounts of water decreases the capacity for strenuous 

exertion. This study was designed to test the validity of this 
belief as it applies to (1) physiological response to a standard exer- 
cise (treadmill running), and (2) performance in competitive sports 
(swimming and track). 


TREADMILL EXPERIMENTS 


The experimental subjects were four healthy young men who were 
thoroughly trained in treadmill running. The standard exercise con- 
sisted in running on a motor-driven treadmill for five minutes at a 
speed of 7 M.p.H. and a grade of 17.5 percent in one series, and 
for three minutes at 12 m.p.H. and a 17.5 percent grade in a second 
series. The amount of water ingested was one liter in the earlier ex- 
periments and 1.5 liters in the later experiments. The water was 
drunk within a period of five minutes and exercise began three or 
four minutes later. Lung volume subdivisions were measured before 
and after water ingestion. Heart rate was recorded continuously dur- 
ing exercise with a cardiotachometer and respiratory minute volume 
was measured by collecting the expired air in a large gasometer. The 
following respiratory measurements were made before and after 
drinking water: vital capacity, complemental air, supplemental air, 
and chest expansion. In some of the earlier experiments maximal 
expiratory force (U-tube mercury manometer) was recorded. This 
was discontinued because several of the subjects were able to exert 
a force greater than 200 mm. Hg which was felt to be an unsafe eleva- 
tion of intrathoracic pressure. 

In each series of experiments, control observations without water 
alternated with experimental observations in which water was ingested. 

Results —The data are shown in Table I. Aside from a slight in- 
crease in complemental air and decrease in supplemental air (together 
indicative of elevation of the diaphragm) there were no significant 
alterations in respiratory measurements nor in maximal exercise 
heart rate and respiratory minute volume resulting from the drinking 
of water. 

In all the experiments, water drinking produced sensations of dis- 
tention and some disinclination for exercise, but there was no dis- 
comfort during the exercise. 
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7OR EXERCIS 


INGESTION AND CAPACITY I 


WATER 
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PERFORMANCE IN COMPETITIVE SPORTS 


Swimming and track events were selected for study because the 
times in these events provided quantitative criteria of performance. 
The 50- and 200-yard swims and the 220-yard dash were studied 
on varsity athletes and an additional study of the 220-yard dash was 
made on a group of untrained students in a physical education track 
class. In each series, the event was performed five minutes after 
drinking one liter of water, with alternate control and experimental 
observations. 


Results—The results are summarized in Table II. In no case was 
performance adversely affected by the prior drinking of a large vol- 
ume of water. A few observations on the mile run gave the same 
result, but the data are not included because they are insufficient for 
statistical evaluation. 


DISCUSSION 


It has been assumed that the ingestion of large amounts of water 
unfavorably influences the capacity for work in one or more of the 
following ways: (1) interference with movement of the diaphragm 
-as a result of increased intra-abdominal pressure, (2) decreased incli- 
nation for exertion due to the subjective impression of distention, and 
(3) heat cramp due to failure to replace salt when a large volume of 
water is ingested after copious sweating. The present study is con- 
cerned with the first two factors only, since the exercise period was 
not preceded by a period of sweating. 


It is obvious that the ingestion of large amounts of water must re- 
sult in some increase in intra-abdominal pressure. Ingested water 
passes fairly rapidly from the stomach into the small intestine where 
it is absorbed. The rate at which water leaves the stomach is in- 
creased by strenuous exertion. Thus, 15 minutes after the adminis- 
tration of 500 ml. of water, the average residue was 223 ml. in resting 
subjects and 199 ml. in exercising subjects (1). The water which 
enters the small intestine is gradually absorbed with a resultant de- 
crease in intra-abdominal pressure. 


The contents of the abdominal cavity may be regarded as a fluid 
mass. Hence, the rise in intra-abdominal pressure resulting from the 
ingestion of water is proportional to the residual volume of water 
present in both the stomach and the intestine. In the present experi- 
ments not more than 15 minutes elapsed from the beginning of water 
ingestion until the end of the exercise. It is probable that at this time 
about one-half the ingested water was still in the stomach and about 
one-fourth was in the small intestine, as yet unabsorbed. This con- 
sideration is advanced against the possible contention that the lack of 
effect on performance was due to rapid absorption of the water and 
return of the intra-abdominal pressure to normal. 
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The slight increase in complemental and decrease in supplemental 
air volumes following the ingestion of water are indicative of eleva- 
tion of the diaphragm. The absence of a significant decrease in vital 
capacity is probably due to the fact that any increase in the volume of 
air moved in breathing is the result chiefly of greater costal enlarge- 
ment, increased excursion of the diaphragm being of minor impor- 
tance (2). 

In the swimming and running tests, the initial psychological bias 
of the subjects was invariably a belief that performance would be 
adversely affected by the drinking of such a large amount of water, 
and the absence of any such effect came as a distinct surprise to them. 
In no case was there any nausea resulting from exercise after drink- 
ing water. It is well known that drinking water prior to or during a 
contest may cause nausea in some athletes and in these cases the prac- 
tical experience of the coaches, trainers, and the athletes themselves 
should, of course, prevail. Nor is the drinking of such large amounts 
of water recommended as a routine procedure. These large water vol- 
umes were used deliberately in an attempt to demonstrate adverse 
physiological effects if they exist. The results of these studies are of 
value primarily in indicating the probability that no harmful effects 
would result from permitting athletes to maintain adequate water bal- 
ance by drinking water during athletic contests. Unpublished data 
from this laboratory indicate that a football game, even when played 
in moderately cool weather, may result in sufficient dehydration to 
affect performance adversely when water drinking is too severely re- 
stricted. Studies on the effects of dehydration and of voluntary and 
forced rehydration on athletic performance will be reported in a later 
communication. 

SUMMARY 


The ingestion of 1.0 to 1.5 liters of water five minutes before exer- 
cise had no adverse effect on heart rate and minute volume of venti- 
lation during treadmill running nor on performance time in swimming 
and track events. It is suggested that, except in the case of the oc- 
casional athlete who suffers nausea, there is no physiological justifica- 
tion for the rigid restriction of water intake in athletic contests. 
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The Development of a Test of Badminton 
Playing Ability 


AILEENE LOCKHART 
University of Southern California, Los Angeles 
and 
Frances A. McPHerson 
University of California, Los Angeles 


(Submitted for publication, November, 1948) 


OR many years an objective measure of badminton playing 

ability has been needed at the University of Nebraska for 

classification and grading purposes. Work on a test to meet 
this need has been in progress for a period of over four years. 
After preliminary investigation and experimentation the badminton 
volleying test described in this study was devised. The test obviates 
some of the inadequacies inherent in other measuring instruments 
of badminton playing ability since it requires no special equip- 
ment, involves only one player, the testing time is brief, and many 
subjects may be tested simultaneously. 

Directions for administering this test, statistical data giving 
evidence of its reliability and validity, and norms are here pre- 
sented. Data were obtained from records of 529 badminton players; 
the subjects were medically approved sophomore women in regular 
classes at the University of Nebraska. 


TEST DIRECTIONS 


1. Equipment: 
a. Badminton racket in good condition. 
b. New indoor shuttlecock. 
c. Unobstructed wall space at least ten feet in height and 
ten feet in length. 
d. Stop watch. 
e. Score sheets. 
f. Pencil. 
2. Markings: 
a. A one-inch net line marked on the wall five feet above 
and parallel to the floor. 
b. A starting line drawn on the floor six feet six inches 
from the base of the wall. 
c. A restraining line marked on the floor three feet from 
the base of the wall and parallel to the starting line. 


The writers wish to express appreciation to Miss Jane A. Mott who acted as the third 
judge and assisted with this study. 
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3. Assistants: 
a. Timer (gives the signal, “Ready-Go” and “Stop”). 
b. Scorer (counts the number of legal hits). 
c. Recorder (makes a record of the number of legal hits 
that are made). 

4. Description of Test—The player taking the test stands behind 
the starting line holding the badminton racket in one hand and the 
shuttlecock in the other. On the signal ‘“Ready-Go,” the shuttlecock 
is served in a legal manner against the wall on or above the net line. 
The shuttlecock is played as many times as possible against the wall 
in 30 seconds. ‘Three trials are given each player. Rest is allowed 
between trials. Before the first trial a practice period of 15 seconds 
is given. 

Only shuttlecocks hitting on or above the net line are considered 
good; one point is counted for each such good hit. After the shuttle- 
cock has been served the player may move up to the restraining line 
if she wishes. It the restraining line is crossed, the hit is not counted 
but the shuttlecock is still in play. If the bird is missed or gets out of 
control, the player must retrieve it and continue by putting the shuttle- 
cock back in play with a serve from behind the starting line. 

5. Scoring—The score is the sum of the number of legal hits 
made on or above the backboard net line in the three trials. 

6. Comments.—Occasionally fouls such as “carrying” and double 
hitting occur during the test. These fouls are disregarded and the 
person being tested continues. The time consumed in committing the 
foul, and the fact that many such fouls result in the shuttlecock falling 
to the floor, provide sufficient handicaps in themselves. The time 
element of the test thus provides an automatic penalty. 

It cannot be overemphasized that unreliable and invalid results 
may be obtained on this test if students are not well acquainted with 
volleying practice of this sort and if insufficient practice time is 
allowed. Volleying is a good motivating and practice device and 
should be used throughout the season. This type of practice results 
in speedier action, in improved control, and focuses attention on 
the necessity of watching the shuttlecock. 

The details of the test should be demonstrated fully so that the 
procedure and method of scoring are clear. 


EVIDENCE OF RELIABILITY 
1. Evidence of the reliability of the judges was shown as follows. 
The ability to win games was taken as the criterion of playing ability. 
Three experienced judges graded the badminton playing ability of 27 
girls on a 1-10 point scale. The judges’ ratings for each girl were 
totaled. The summed judges’ ratings were then correlated with the 
percentage win of these 27 players in a round-robin tournament 
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involving 351 games. The ability of the judges to pick winners is 
indicated in a correlation coefficient of .90, standard error .03. 

2. The Badminton Volleying Test was administered twice to 
fifty players. The test was given on different occasions within an 
interim of three days. The total scores made on the two administra- 
tions of the test were correlated. The resulting indication of reli- 
ability is a coefficient of .90 with a standard error of .02. 


EVIDENCE OF THE VALIDITY OF THE TEST 


1. Three experienced judges graded the badminton playing 
ability of 68 girls on a 1-10 point scale. The total of the judges’ 
opinion was correlated with the total score that these players made 


TABLE I 
e T-SCALES FOR BADMINTON VOLLEYING TEST 

Raw yk Raw T Raw rb 
Score Score Score Score Score Score 
148 78 108 68 46.5 
147 107 62 67 46 
146 106 66 

145 105 61.5 65 45.5 
144 104 61 64 45 
143 74 103 60.5 63 44.5 
142 102 62 44 
141 101 60 61 43 
140 100 59.5 60 47.5 
139 99 59 42.5 
138 72 98 58 42 
137 97 59 57 42 
136 71 96 58.5 56 41.5 
135 95 58 55 41.5 
134 94 $7.5 54 41 
133 93 53 40.5 
132 92 57 52 40 
131 91 57 51 39.5 
130 90 56.5 50 38.5 
129 89 56 49 38 
128 69.5 88 55.5 48 37.5 
127 68.5 87 55 47 37 
126 86 54 46 36.5 
125 85 53.5 45 35.5 
124 84 53 44 34.5 
123 67.5 83 53 43 34 
122 67 82 52.5 42 33 
121 81 52 41 

120 66.5 80 5 40 

119 79 51.5 39 31.5 
118 78 51 38 30.5 
117 at 51 37 29 
116 76 51 36 

115 66.0 75 50.5 35 

114 65 74 34 

113 64.5 73 50 33 

112 64 72 48.5 32 25.5 
111 63 71 48 31 

110 63 70 47.5 30 


109 62.5 69 47 29 21.0 
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rs is on the Badminton Volleying Test. The validity of the test deter- 
mined by this means is .71; standard error, .06. 
ce & 2. A badminton round-robin tournament was conducted with 
her: 27 girls as players. Each girl played every girl in the tournament 
nibs (a total of 351 games). When the percentage of the total games 
reli- won by each contestant was correlated with the total score made 
on the Badminton Volleying Test, a coefficient of .60 and a standard 
error of .12 were found. In a similar tournament involving only 
; seven players and 21 games, a correlation with the total test score 
ying was .72, for the standard error, .18. 
ges 3. The percentage of the total games won by each of the round- 
bas robin tournament players was correlated with the total of the judges’ 
opinions. A resulting correlation coefficient of .90 with a standard 
error of .03 was found. 
T THE DEVELOPMENT OF NORMS 
per Table I gives T-scale values for the raw scores, on a total of 
46 three trials. This T-scale is based on scores made by 178 subjects 
wd at the University of Nebraska. The backboard surface was wood. 
45. Since the nature of backboard surfaces differs, test scores may 
44.5 vary somewhat. ‘T-scores should be constructed preferably for each 
pe testing situation. These scores, however, are indicative of the results 
47.5 to be expected. 
42.5 
a SUGGESTIONS AND CONCLUSIONS 
41.5 1. A simple test of badminton playing ability has been described. 
th The reliability of the test is .90; evidence of validity varies from 
40.5 60 to .72. The test is simple to administer, objective, involves little 
40 time, and is useful as a practice device. 
a 2. Statistical evidence indicates that the Badminton Volleying 
38 Test serves well as a general means of classification. The test is not 
a adequate in itself, however, to be used as the sole means of measur- 
36.5 ing individual attainment for grading or diagnostic purposes. 
35.5 3. The addition of other elements to the test might result in a 
re measuring instrument sufficiently valid on which to base individual 
33 measurement. 
4. Further experimentation involving lengthening the distances 
31.5 of the restraining and starting lines from the base of the backboard 
a might result in better playing form and increased test validity. 
25.5 
21.0 











A Study of Existing State High School and 
Other Selected Athletic Benefit Plans* 


WALTER E. Marks 


Indiana State Teachers College 
Terre Haute, Indiana 
(Submitted for publication, March, 1949) 


NSURANCE coverage has been rapidly extended in recent 

times in almost all fields in keeping with increasingly wide 

acceptance of the view that the calculated risks of injury and loss 
resulting from all types of human conduct should be distributed 
as broadly as possible so as to cushion the immediate financial 
shock upon the victim. 

There is an ever-present danger of injury in all sports, and the 
loss must fall on someone. The exact extent of hazard and risk in 
scholastic athletics apparently had not been determined to any great 
extent before the Wisconsin Interscholastic Athletic Association in 
1930 established the first thoroughly organized program of high 
school athletic insurance and started a trend which now has been 
joined by 31 other state athletic associations. The analysis of risk 
ratios largely has been on an empirical basis, resulting from the 
establishment of insurance rather than establishing the basis for 
the programs of insurance themselves. 

At present sixteen states do not possess a plan for insuring high 
school athletes. The experience of the 32 states with such plans 
made it seem desirable to attempt to pull together the far-flung 
data on the subject, analyze and correlate it insofar as possible, and 
perhaps identify trends which would be a material aid to further 
extension of such insurance as well as a means for improvement 
and strengthening of present plans in operation. 

Consequently, it appeared that any such study should logically 
be concerned with (1) what types of plans are now in existence; 
(2) whether there is a basis for a comparison of the costs of pre- 
miums under the various plans; (3) what kinds of coverages there 
are; (4) how benefit plans are financed; (5) whether the benefits 
derived from various types of plans are comparable; (6) what 
number of students are covered by athletic benefit plans; (7) what 
the most common injuries are and how to classify and compare 
them if possible; (8) whether an analysis of the claims filed and 
the benefits paid would reveal the protection to be adequate under 


* Abstract of a thesis entitled “A Study of Existing State High School and Other 
Selected Athletic Benefit Plans’ submitted in partial fulfillment of requirements for the 
degree of Doctor of Physical Education in the school of health, physical education, and 
recreation, Indiana University, August, 1948, 
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the various programs, and (9) what the trends are in the development 
of the protective plans. 

To bring such a study within range, it was necessary to limit it 
to the interscholastic aspects. Other limitations which necessarily 
developed were as follows: (1) data respecting the state athletic 
associations would include only information from those state as- 
sociations now using some type of athletic injury protection; (2) 
the study would involve only known commercial companies which 
write athletic insurance ‘policies, such companies to be determined 
after as extensive a survey as would be feasible, and (3) some 
aspects of the study would be limited to the states furnishing 
pertinent information. 


SOURCE OF DATA 


The records of state high school athletic associations proved to 
be a fertile source of information as to plans now in existence, and 
any contemplated programs. The executive secretary of the National 
Federation of State High School Athletic Associations was found to 
maintain an up-to-date clearing house of information on the subject. 
Mail inquiries were productive of the needed data in most instances, 
supplemented by personal interviews when additional information was 
required. Commercial companies turned out to be an important source 
of information when heightened significance “developed in a com- 
parison of commercial with non-commercial programs. In the ma- 
jority of instances they cooperated willingly in supplying data from 
their files or by indicating their reasons for not being interested in 
such underwriting. Approximately fifty companies were contacted 
with forty responding. 

The executive officers of the respective state high school athletic 
associations furnished most of the information respecting athletic 
injury benefit plans. Their names and addresses were furnished by 
the executive secretary of the National Federation of State High 
School Athletic Associations, and of the 32 inquiries sent by mail, 
31 responded with data which included yearbooks, handbooks, pam- 
phlets, bulletins, and published and unpublished statements. Personal 
interviews were conducted with persons interested in the movement, 
and correspondence was exchanged with others at far-distant points. 


The data gathered reflected the essential characteristics of the 
plans, including costs, patterns of coverage, schedules of benefits and 
the extent of coverage of the various plans in existence, plus informa- 
tion on the relative frequency of athletic injuries and their severity. 
However, research into the nature of injuries and the sports in which 
they occur, i.e., actuarial data, proved to be scattered and difficult to 
assemble. The Federation does not compile such statistics. Among 
the states common denominators were lacking because some states 
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collect elaborate information of the sort while others do not as yet 
maintain research departments at all. It was possible to gather 
information regarding benefits paid for various types of injuries from 
ten states for a total of 24 years. 

Virtually all investigators who have made contributions to this 
field have paid tribute to the leadership of Wisconsin and the activity 
of P. F. Neverman in the developement of the first effective plan. 
C. E. Forsythe first reported on it in an article entitled “Athletic 
Accident Benefit Plan,” in the Journal of Health and Physical 
Education, February, 1941. 

The development of the plans being largely a local phenomenon, 
the reporting naturally has been mainly from the vantage point of the 
individual states with very little material on the national trends. . The 
National Federation of State High School Athletic Associations has 
offered no athletic benefit plan of its own. 

Neverman himself contributed valuable information on the Wis- 
consin experience under his guidance when in November, 1945, the 
Journal of Health and Physical Education carried his article, “The 
Wisconsin Benefit Plan.” He told of the two years’ of preliminary 
study of athletic injuries, followed by a fruitless effort to interest 
insurance companies in such coverage. Establishment of the Wis- 
consin plan then followed. 


RESULTS AND FINDINGS 


Two general types of plans now exist: the state association 
organized and operated programs and the commercially underwritten 
policies. Of the thirty-two plans in operation on a statewide basis, 
twenty-eight may be described as state association plans. That is, 
they are either directly operated by the state athletic associations or 
function as an insurance concern specifically organized for that pur- 
pose by the association as a wholly owned and operated subsidiary. 
The remaining four are organized with commercial companies as the 
underwriters, whether on a blanket contract with the state association 
or with insurance written directly with the individual schools under 
state association endorsement and encouragement. 

The state plans may be classified as (a) those modeled after the 
pioneering Wisconsin plan, providing coverage for each student upon 
the payment of a single registration fee; (b) the New York plan and 
its followers, providing coverage on a “per sport basis,” necessitating 
registration of students for each sport season; (c) the Iowa plan and 
other adherents which follow the Wisconsin plan as to general form, 
but which have created regular insurance companies as subsidiaries, 
and (d) the New England variation of the Wisconsin plan, differing 
from its prototype in that more than one state, in this instance the six 
members of the Council uf the New England Secondary School 
Principals Association, joined in a benefit plan. 
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Table I shows on a state-by-state basis who contributes to the 
premium payments and operation of the plans, the kind of company, 
the sports covered, and the special benefits incorporated into various 
plans over and above the common indemnities for the types of injuries 
customarily covered. 

Premiums.—While there is no stereotyped pattern for the pre- 
miums charged in the various states either under state plans or com- 
mercially underwritten policies, there is a basis for comparison when 
the costs of coverage and the benefits provided are correlated, as in 
Table II. Mississippi, for example, charges a low premium of $1.50 
per year per pupil for all sports, including football, but does not 
extend any special benefits covering principal sum for death, hospital- 
ization, transportation, and x-ray. Wisconsin, on the other hand, 
charges $2.00 for all sports, including football, and extends the special 
benefits. The comparison of the costs of commercial plans with state 
plans is significant; the New Jersey commercially written plan in- 
cludes premiums up to $7.50 and is much higher than state plans. 
The Commercial Casualty Company of Chicago writes the Indiana 
insurance at premiums of $2.75 for all sports, comparing favorably 
with and actually being lower than plans in California, Ohio, and 
New York. 

Coverage.—Practically all states cover their athletes in all sports, 
including football, as shown in Table I, and also offer plans exclusive 
of football. Arkansas offers an innovation in coverage based on all 
sports for the entire year with premiums on a squad basis without 
individual competitors being insured by name. 

Benefits —The benefits derived from the various plans are pat- 
terned after the schedules established for state workmen’s compensa- 
tion, insofar as specific benefits are concerned. However, there is a 
wide variation in the number of special benefits offered over and 
above the standard injuries. As Table I shows, all the states offer x-ray 
except Mississippi; hospitalization is offered by all except Kentucky, 
Mississippi, Montana, New York, and South Dakota; transportation 
is covered by only ten states, and the principal sum by thirteen. All 
states offer different indemnities for individual injuries, i.e., the loss 
of sight of one eye ranges from $75 in New York and New Jersey 
to $250 in Indiana and Iowa and has an average of $200. A fractured 
radius calls for $25 in Pennsylvania and $50 in New York and New 
Jersey, the average being $32.50. Dislocation of the knee varies from 
$10 in Pennsylvania to $62.50 in Arkansas with an average of $20. 
In the case of a broken tooth, benefits range from $10 to $25 and the 
average is $12. Hospitalization, a special benefit, ranges from $22.50 
in Pennsylvania to $250 in New Jersey, the average being $50. The 
range, middle fifty percent, and the median in benefits are shown 
in Figure 1. 
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TABLE II 
Cost oF PREMIUMS 
All sports Other 
All except Foot- Sports 
State sports football ball each 
Arkansas $157 .00* $32 .00** a 
California 4.00 2.00 $3.50 
Connecticut 2.00 1.00 eee ot Be 
Florida renee 2.00 $1.00 
Georgia 2.50 1.00 1.75 Se 
Idaho 1.00 .50Bt 
Indiana 2.75 1.25 
lowa 2.00 1.00 ; 
Kansas 1.00 1.50 Bx 
Kentucky ds = 1.50 .50 
Maine 2.00 1.00 Pr. 
Massachusett 2.00 1.00 
Michigan 1.75 1.00 
Minnesota 2.00 1.00 
Mississippi 1.50 1.00 
Montana 1.00 50S tt 
Nebraska 2.00 1.00 
New Hampshire 2.00 1.00 ; eee 
New Jersey 7.50 5.00 5.00 3::00*** 
New York 2.42 1.50 2.50Wittt $2, $1, 50¢ 
North Dakota 2.00 one 1.00 50¢, 25¢ 
Ohio 3.50 te , res 
Oklahoma 1.50 .50 .50 wees 
Oregon 3.50 $1.50, $1 
Pennsylvania 1.00 $1,50¢,35¢,25¢ 
Rhode Island 2.00 1.00 Say 
South Dakota 1.00 .50 
Utah 1.50 .75 
Vermont 2.00 1.00 ee 
West Virginia 5 sats 2.00 1.00 
Wisconsin 2.00 1.00 
High 7.50 5.00 5.00 3.00 
Low . 1.00 .50 50 25 
Average 2.26 1.16 FE 


For squad of 31-40. 
** For squad of 31-40. 
*** All sports excluding football and basketball. 
+ B—Boxing 
tt S—Skiing 
ttt W—Wrestling. 


Contributions.—The benefit plans are financed by premium pay- 
ments made by the parents in all states except Arkansas, where pay- 
ment is by the school. The schools make their contributions through 
the enrollment fees paid to the state associations based on the size 
of the school enrollments, the fees ranging from $5 to $20. In 
addition, eight state associations make direct contributions in support 
of their plans. The sources for contributions are shown in Table I. 

Extent of participation Wisconsin, New York, Minnesota, and 
North Dakota have compiled statistics which indicate that the num- 
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Principal Sum — a 
Lost Sight One Eye__ ne 
Fracture LowerLeg —h 
Fracture Lower Arm(Boh))  — mE 
Fracture Upper Leg__ a _ 
Cerebral Hemorrhage | —Salll 
Fracture Arm_| —i-—— 
eet tea 
Fracture Vertebra__| —i— 
Fracture Skull____| —]C 
MaximumDental Injuries] — i — 
Fracture LowerLeg One) ax 
FractureLowerArm@ne) : 
Fracture Collar Bone__| — 
x 
ae 
; 
| ey 
x 
c 
Cc 
x 


















































Fracture Scapula__ 
Fracture Knee Cap__ 
Loss of Tooth 
Dislocated Knee__ 
Dislocated Shoulder. 
Fracture Nose. 
Dislocated Ankle__ 
Fracture Fingers or Res) 
Broken Tooth 
Dislocated Wrist, 
Arm and El 


Fracture Ribs 
Two or 
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Fig. | Range, middie 50%, and median in benefits for certain injuries 
( 750 represents maximum possible arnount ) 























ber of students covered by athletic benefit plans has been steadily 
increasing in the last six years. It may be said that coverage is 
comprehensive in those states. 

Injuries—The most vulnerable area according to the writer’s 
findings is the mouth region with the teeth incidence occurring 5,423 
times, or 29.8 percent of 18,193 injuries, in a period of twenty-four 
years. A decided contrast is noted because the femur, the largest 
bone in the body, was the least vulnerable area with 84 accidents, or 
.5 percent of the total number of injuries. The knee, ankle, foot, and 
toe areas rank seventh, eighth, and ninth with percentages of 5.0, 4.9, 
and 3.8 respectively. Injuries to the skull and head rank fourteenth 
in frequency or 1.9 percent for the combined study. These data, 
largely a by-product of statistical analyses made in connection with 
the operation of some of the plans, open a path to safety action re- 
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Fig.2 Per cent of injuries for twenty-four years. 


ducing injuries. Figure 2 graphically displays the related per- 
centages of injuries. 

Protection——An analysis of the claims and benefits reveals ex- 
tensive protection, but the indemnities vary widely in the extent to 
which they cover the actual expenses incurred. The teeth rank first 
in number of occurrences and also claim the largest total payments: 
20 percent of the total expenditures for twenty-four years. The 
fibula-tibia (single) accounts for a fifth-ranking total of injuries and 
a second-ranking total of payments, 11 percent; the clavicle and 
radius-ulna (single) rank third and fourth in percentage of total 
ily claims, 9.7 and 8.7 percent respectively. Hand and finger injuries 


is are fifth in total payments, or 7.1 percent, and nose injuries are sixth 
in payments with 6.6 percent of the total claims. The ranking of 
r’s the claims as to injuries causing them is displayed in Figure 3, both 
23 as to the amounts paid out for specific injuries and the percentages. 
ur A few of the injuries not covered in the plans are hernia, cuts, 
est bruises, contusions, sprains, torn ligaments or muscles, or infection of 
or any origin. 
nd CONCLUSIONS 
9, 1. Prior to the establishment of a benefit plan, the parents 
ith shoulder the burden of paying for the treatment of any athletic in- 
ta, juries sustained by their children, or the school, cognizant of the 
ith moral obligations usually acknowledged by the administrators and 


re- teachers, meets the expense as it arises. 
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2. It is a possible trend that all states may adopt athletic injury 
benefit plans within the near future as a more equitable means for 
compensating the victims of accidents in sports. 

3. The athletic accident benefit plan now has a background of 
established success in a number of states, and the experience of the 
32 states indicates that it is better for schools to sponsor athletic bene- 
fit plans than to try to meet the costs themselves or ask the parents to 
do so because (a) it is more equitable for schools to meet the 
expense, (b) the operation of such a plan offers an unusual opportunity 
for the study of athletic injuries with a view to the reduction in their 
number, and (c) when players and the school realize that after a 
premium is paid they can have medical attention as a matter of course, 
prompt treatment is obtained and injuries do not develop complica- 
tions. 

4. The original and perhaps basic purpose of instituting benefit 
plans was to give financial aid. Plans still may be fully justified 
solely on that account. However, this objective has in some instances 
actually become secondary to the advantages offered by the unusual 
opportunity for the study of athletic injuries and their reduction in 
number and severity. 
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5. State association plans are much more numerous than com- 
mercially underwritten plans probably because (a) commercial premi- 
ums, with a few exceptions, are too high; (b) the companies generally 
are backward in pushing into the field, sometimes almost to the point 
of unreasonably refusing to investigate the possibilities in it; and (c) 
the leaders of many state associations, after encountering the reluc- 
tance of the commercial underwriters, have forged ahead on their own 
and developed successful programs. 

6. The negative attitude of the commercial companies may arise 
from (a) over-cautiousness, (b) higher overhead expense, and (c) 
scant competition. However, four companies have entered the field 
and offer programs comparable to those of the state associations. 

7. Coverage of the plans is not complete for all scholastic athletes 
even in states with plans in operation, because (a) some schools may 
not participate in the plans; (b) if the payment of premiums is left 
up to them, parents may in some instances fail to participate owing 
to financial inability or disapproval of such insurance, and (c) in 
some of the state plans the absence of the special benefits of principal 
sum, transportation, hospitalization, and x-ray results in voids in 
coverage, and in others the fact that these benefits are not included with 
the over-all premium may result in the plan being ignored. 


RECOMMENDATIONS 


1. All scholastic athletes should be covered, either under one of 
the commercial plans or under a plan organized and operated directly 
or indirectly by a state athletic association. 

2. The coverage should be compulsory. 

3. The benefits should be as broad as possible, including in all 
instances the so-called special benefits of principal sum, transporta- 
tion, hospitalization, and x-ray. 

4. The experience of the state associations pledging financial 
support to the plans from their general funds indicates that this is a 
worthy activity without great risk of heavy financial loss. It seems 
reasonable that a levy of approximately five percent on the proceeds 
of state athletic events should be devoted to such purposes as defray- 
ing administrative expenses, building up a reserve fund for unfore- 
seen contingencies, or even going into the payment of some benefits, 
if necessary. 

5. If local circumstances make such a diversion of funds wholly 
impracticable, the facilities of several reputable commercial companies 
are now available and should be investigated. 

6. Data compiled in recent years by the office of the National 
Federation of State High School Athletic Associations on the nature 
and extent of scholastic injuries could be supplemented as a valuable 
by-product of the operation of present plans. Steps should be taken 
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to establish a research department, probably in the Federation offices, 
to tabulate such information on a comprehensive and uniform basis 
from all the state commissioners. 


7. All information collected on the incidence and severity of 
injuries should be compared and analyzed, with tabulations sent back 
to the state associations annually, so that the associations may in turn 
make their own distributions to their members. 


8. The distinct advantage to the state associations in the opera- 
tion of their own plans of fostering the safety aspect of sports and 
thereby curtailing the payment of benefits and increasing the safety 
of participation should be fully recognized. 


9. There should be continuing investigation and research into 
types of new and safer athletic equipment of all kinds, such as the 
development of more protective football helmets which pay large 
dividends in lessened injuries. 


10. If a commercial company does the underwriting, there should 
be close cooperation between the company and the sponsoring or en- 
dorsing state association. 


11. The program should have uniform application to the member 
schools of the association, so that the coverage may be as complete 
as possible. 
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A Survey of Teachers’ Needs 
in 
Health Education, Physical Education, 
and Recreation 


Donovan C. MoFFETT 


State Teachers College 
Cortland, New York 


(Submitted for publication, March, 1949) 


THE PROBLEM 


HE problem posed for this study was that of determining the 

needs of teachers in the specialized fields of health education, 

physical education, and recreation as a basis for evolving a 
funttional graduate program for teachers in service in these specific 
areas. 

A graduate study program was inaugurated at the State Teachers 
College, Cortland, New York, during the latter part of the 1947- 
48 college year in which opportunity for specialization was to be 
provided for students entering the program in the areas of health 
education, physical education, and recreation education. It was 
believed that a more practical and functional program might be 
formulated if a survey were conducted for ascertaining teachers’ 
needs in these major fields. 

The Graduate Committee* at the above named college then 
proposed the conduct of a survey by soliciting ideas and opinions 
from individuals representing five general classifications of teachers 
and administrators for whom the problem appeared to be one of 
immediate concern. 

A survey questionnaire was developed by the Graduate Com- 
mittee through conferences with, and recommendations by, the 
college faculty. The questionnaire was delivered to 350 profes- 
sional workers, including teachers in service, college seniors who had 
completed ten weeks of practice teaching in communities at some 
distance from the college campus, and elementary and secondary 
school principals. Members of the college faculty, district and city 
school superintendents in New York State, and college and public 
administrators in health education, physical education, and recrea- 
tion were also asked to submit their opinions. In some instances 
conferences were arranged with groups of teachers and administra- 





*Members of the Graduate Committee responsible for conduct of the survey were 
Dr. Ross Allen, Dr. Ross Bowers, Dr. Harlan Metcalf, Dr. Donovan Moffett, Dr. Maxwell 
Park, Dr. Ben A. Sueltz, chairman. 
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tors for discussion of the various phases of the problem, but in 
the majority of cases the survey questionnaire was dispatched and 
returned by mail. 

Returns were received from professional workers in the field 
as noted below: 


State Teachers College seniors 117 
State Teachers College faculty members 27 
Health and physical education teachers in service 78 
Public school principals and superintendents 61 

College and public service administrators in health educa- 
tion, physical education, and recreation 14 
Total 297 


TABULATION OF THE DATA 


Pertinent excerpts from the survey questionnaire as developed 
for the purpose of ascertaining teachers’ needs follow with composite 
tabulations of the data accumulated from the 297 respondents. 

I. General Problems: 


1. How long a summer session do you favor? 


6 wk. 53% 
8 wk. 30% 
10 wk. 1% 
2. What organization for instruction do you favor? 
Workshop 45% 
Seminar 38% 
Class 19% 
3. Do you favor field courses involving travel ? 
Yes © 74% 
No 12% 
4. Do you favor observation in the demonstration school? 
Yes 68% 
No 18% 


5. What portion of the curriculum would you prefer to 
be elective? 
a. In cultural areas? 
None 6% 
One-half 38% 
Nearly all 40% 
b. In major professional field? 
None 9% 
One-half 55% 
Nearly all 15% 








t in 
and 


leld 


ed 
site 


to 





SURVEY OF TEACHERS’ NEEDS 419 


Will you state here or on another sheet ideas you have about 
content and conduct of graduate study ?* 

Need work in curriculum construction for sound all-round 
physical education programs (45). 

Need work for providing for individual differences in children 
(38). 

Make courses practical and real (32). 

Utilize small discussion groups and seminars (13). 

Provide outstanding instructors (10). 

Keep standard of work at a high level (7). 

Provide opportunity for work on individual problems (6). 

II. Problems Involved in Teaching: 

List specific teaching problems which are frequently met and 
for which graduate study should provide help; e.g., diagnostic and 
remedial procedures, providing for pupil differences, using com- 
munity resources, understanding current world affairs, ete. 

1. The problem of understanding children, including guid- 
ance, discipline, delinquency, etc. (61). 

2. How to improve school and community relationships (49). 

3. How to organize and supervise programs and utilize fa- 
cilities (42) 

4. Need for broader cultural understandings (42). 

5. How to use and interpret tests and other appraisal tech- 
niques (42). 

6. Utilization of community resources (32). 

7. How to use audio-visual teaching aids and supplementary 
materials (25). 

8. Need for developing better inter-faculty relationships and 
professional ethical standards (24). 

9. Health problems in the school and community (19). 

10. Insurance, liability, etc., covering accidents, state laws (5). 

III. Areas of Study on Graduate Level: 

Below are listed brief titles which indicate an area or type of 
study. Add others you regard important. Mark with letter X 
those you regard as valuable, with XX those most valuable. Do not 
mark those of little value (See Table I). 


SUMMARY = 
GENERAL PROFESSIONAL EDUCATION 


In the general professional educational field it may be noted 
that first place in importance is given to “guidance and evaluation” 
with the five classifications of respondents equally weighted. A\l- 


*Ideas expressed by respondents are listed with their frequency of occurrence indi- 
cated in parenthesis 
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though this view was held by three of the five groups of respondents 
it was held neither by the faculty members nor by teachers in 
the field. College faculty members held “‘advanced child study” and 
“curriculum construction” to be most important. Teachers in the 
field considered their present most important short-comings to be 
in the areas of “educational psychology” and “philosophy of 
education.” 


HEALTH EDUCATION 


In the specialized field of health education the equally weighted 
composite ratings reveal “supervision and administration” of great- 
est importance with “‘community-school relations” a close second. 
However, teachers in service in New York state believe their greatest 
need to be in the area of “community-school relationships” in health 
education with “curriculum construction” a close second, after op- 
portunity for work on individual problems in health education has 
been provided. 

A PuysicaL EpuCcATION 


Tabulation of the returns on the course areas in the specialized 
field of physical education reveals needs to be greatest in “‘measure- 
ment and evaluation,’ “corrective physical education,” and “cur- 
riculum construction,” with importance percentage ratings of 46, 
45 and 44, respectively, when each of the five described classifications 
of respondents is assessed equal weight. However, both teachers 
in the field and public school administrators believe present needs 
of physical education teachers to be primarily in the areas of 
“corrective physical education.”’ Public school administrators believe 
the next greatest need to be in “measurement and evaluation,” with 
the area of “organization and administration” ranking third in their 
estimation of physical education teachers’ needs. 

It is interesting to note that graduating seniors who had yet 
to gain experience in full-time teaching positions believed their 
greatest need to be in “curriculum construction.” This need was 
also reported by college administrators in their “importance ratings” 
as second only to “measurement and evaluation.” 


RECREATION EDUCATION 


The “outdoor education program’’ was regarded by every 
group, except the graduating seniors, as the area in which needs were 
greatest in the recreation area. Graduating teachers felt their needs 
in this area and in the area of “organization and administration” to 
be practically identical. It is interesting to note that inspection of 
the tables shows a comparatively small number in each of the five 
different classifications who recognize need for “‘philosophy and 
principles” in the field of recreation. The one exception might be 
the group of college administrators. 
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CULTURAL FIeE_p 

Needs of teachers of specialized subjects in understanding 
aesthetic principles of music, literature, and other arts were rec- 
ognized as most important in the area of Fine Arts. In the area of 
English, “speech arts” and “creative writing’ were considered 
to be most important and in the order mentioned. Teachers’ needs in 
mathematics were felt to be in their failure to comprehend concepts 
of higher mathematics. In the area of Social Studies the need 
of an understanding of the “United States and the World” was 
undoubtedly considered to be of greatest import. This opinion was 
also borne out in the comments submitted by respondents. Human 
biology was accorded first importance as a need of teachers in the 
science area. 

Srupy IN INTEGRATED FIELDS 

Importance ratings assigned to seven proposed opportunities 
for study in integrated fields indicate the most important need to 
be in the area of “understanding your community.” Secondary 
in importance in the seven integrated fields was the area of “ex- 
pressive arts,” and ranking third was the “United States in the 
World of Nations.” 


IMPLICATIONS OF THE SURVEY 


Inasmuch as advanced study in health education, physical 
education, and recreation education on the graduate level is in- 
creasing throughout the country it is believed all or some parts 
of the results of this survey would probably be of interest to pro- 
fessional members of the AAHPER whose responsibilities include 
direction of undergraduate and/or graduate programs in various 
educational institutions. On the other hand, those members who 
are considering advanced study may find it valuable to check their 
own qualifications against the needs of teachers as recognized by 
different groups listed in this report. 

At the outset, it should be recognized that this survey was 
not done on a national scale, nor does the committee responsible 
for its origin propose the thesis that it expresses all of the needs 
of teachers which might be met in a graduate program. However, 
it is believed that the survey represents a fair sampling of the groups 
described, at least in New York state, and that it does have value, 
as such, in indicating the direction for our graduate programs if they 
are to be functional and practical in meeting the needs of teachers. 











An Action Current Study of Contraction- 
Movement Relationships in the Tennis Stroke 


ArTHUR T. SLATER-HAMMEL 
Indiana University 
Bloomington, Indiana 


(Submitted for publication, November, 1948) 


INTRODUCTION 


FFECTIVE teaching in physical education is based upon 
E; competent teaching of the motor skills. Thus teaching compe- 

tence depends on adequate knowledge and understanding of the 
structure and motor functioning of the human organism. This 
understanding, in turn, stems back to the fundamental science of 
kinesiology.” 

The above statement by C. H. McCloy (4) summarizes at least 
two long-accepted conclusions to the effect that: (1) physical educa- 
tion is concerned primarily with teaching people to function success- 
fully and efficiently in motor skills, and (2) successful teaching of 
motor skills is dependent, at least in part, on understanding the nature 
of movements; viz., the musculatures involved in producing specific 
movements, the coordination of these musculatures, etc. 


Up to recent years, an understanding of the musculatures involved 
in motor skills and the coordination of these musculatures has been 
dependent principally upon a knowledge of anatomy, of muscle origin, 
insertion, line of pull, etc. While the conclusions reached by this 
procedure have generally been based on sound principles of mechanics, 
the program has often lacked an important feature of scientific pro- 
cedure, the feature of experimental verification. Application of the 
action current technique to kinesiological problems, however, has 
now made it possible to include this critical aspect of scientific pro- 
cedure in the muscular analysis of motor skills. This technique 
provides not only a means of experimental verification, but it also 
provides an objective method of studying the most minute details 
of contraction-movement relationships. 


The purpose of this investigation was to obtain objective data 
on the contraction-movement relationships during the tennis forehand 
drive. As far as can be ascertained there have been no experimental 
studies of this skill. 


The experimental work covered in this paper was completed under the direction of 
C. H. McCloy, State University of Iowa. R. H. Stetson of the department of psychology 
at Oberlin College provided most of the apparatus and rendered valuable technical assistance. 
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The muscles investigated were: 
Driving Arm 


Short head biceps brachii 
Long head biceps brachii 


Lateral head triceps brachii 
Long head triceps brachii 


Anterior deltoid 
Medial deltoid 


Posterior deltoid 
Latissimus dorsi 


METHOD AND APPARATUS 


The limitations of laboratory space and the requirements for 
movement recording made it necessary to place certain restrictions 
on the subject’s starting position. This was accomplished by having 
a regulation tennis ball suspended approximately four feet from the 
floor by means of an elastic cord. The subject faced the ball and 
assumed the position he felt was comfortable for the stroke. On the 
signal “Go,” the subject shifted his weight to the rear foot and 
completed what he considered a normal tennis drive. 

One member of the University of Iowa’s physical education 
department and four undergraduate students in physical education 
served as subjects. All subjects had played tennis for several years 
and could be considered “good” tennis players. 

Simultaneous records of arm movements, contact of the tennis 
racket with the ball, and action currents were taken on a Teledeltos 
Polygraph. Records of the general type shown in Figure 1 were 
obtained throughout the study. 

The movement of the arm during the forehand drive was recorded 
by attaching a light glass thread to the wrist. The thread carried a 
small stainless steel marker and was attached to a section of rubber 
band at the opposite end. The recording was mechanically reduced 
by inserting a length of rubber band between the subject and the 
marker. Although the system recorded only horizontal movement 
and thus gave simply a projection of the actual excursion, the record- 
ing clearly indicated the start of the back stroke, the end of the back 
stroke, the start of the drive, and the follow through. Details of 
the recording system have been presented in an earlier publication (5). 

Recording the contact of tennis racket with ball was accomplished 
by covering the ball with fine copper screen wire. When the steel- 
strung racket came in contact with the ball an electric circuit was com- 
pleted, activating the contact marker. 
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TIME. 


FAR. V-5 


Figure 1. Representative Record of Tennis Forehand Drive: Con— 
Contact of tennis racket with ball. Pec——Action currents from _pectoralis 
major. Mvt.—Movement tracing of arm during forehand drive. Upward 
direction of tracing indicates forward movement of arm. Distortion of 
tracing due to slight friction between marker and teledeltos paper. Lat— 
Action currents from latissimus dorsi. Time—Time line in .02 seconds. 





Two action current channels were used throughout the experi- 
ment. The action current apparatus and general procedures have 
been described by Brown (2), Hudgins (3), Sperry (6), and Stetson 
and Bouman (7). 


Time was recorded in .02 seconds on all records. 


RESULTS 


Of the subjects used in the tennis stroke, four were right-handed 
and one left-handed. Three hundred records were measured, and the 
contraction-movement relationships presented represent modal values 
for at least five recordings from each muscle. 

To facilitate presentation of the data, the muscle coordination 
discussed refer to the muscles of the driving arm, i.e., discussion of the 
pectoralis major refers to the right pectoralis major for the right- 
handed subjects and to the left pectoralis major for the left-handed 
subject. The individual subjects are referred to by the code letters 
FAR, SCH, CHU, WEN, and ROB. 

Long and Short Head of Biceps Brachii.—For subjects CHU, 
SCH, and WEN, the long and short heads of the biceps functioned 
more or less as a unit. For subject FAR contractions of the long 
head were not as extensive as those of the short head. No contrac- 
tions occurred in the long head of the biceps for subject ROB. For 
all subjects contractions of the biceps occurred during some phase 
of the drive and continued into the follow-through. For subject 
SCH contractions occurred during most of the drive and dropped out 
shortly after ball contact. For the other subjects contractions began 
during the latter part of the drive and continued into the follow 
through. 
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The position of the right arm at the start of the drive is such 
that one might expect the biceps to assist in the more or less hori- 
zontal swing of the arm forward. The fact that biceps contractions 
do occur would seem to verify this speculation. Bowen (1, p. 120) 
on the other hand, suggests that biceps contractions during a hori- 
zontal swing of the arm forward may simply serve to protect the 
elbow against injury from overextension. This latter suggestion 
would not, however, explain why strong contractions of the triceps 
often occurred during the forward swing. 

Lateral and Long Head of Triceps Brachii.—Contractions of 
the lateral head of the triceps generally began during the latter portion 
of the drive and continued into the follow-through. Subjects SCH 
and CHU exhibited earlier contractions of the lateral head; these 
contractions occurred throughout a large portion of the back stroke. 

Subject WEN showed no contractions of the long head of the 
triceps during the tennis stroke. For other subjects, contractions 
began shortly before ball contact and continued into the follow 
through. 

Although it has often been stated in general kinesiological 
analysis that the elbow is extended passively during the forehand 
tennis drive, this does not appear to be quite true for the subjects of 
this experiment. ‘There were strong contractions of the triceps during 
the drive, and it would seem that they must have contributed to exten- 
sion of the elbow. It is possible, however, that the action involved 
more than simple extension. 

C. H. McCloy,* for example, has theorized that such action of 
the triceps probably represents “ta phenomenon where the contraction 
of the biceps is so strong that it would, in addition to swinging the 
arm forward, also bend the elbow.” Strong contractions of the 
triceps would thus serve the dual purpose of keeping the elbow 
straight, as the activity demands, and of permitting the biceps to pull 
at full strength. In his own kinesiological research, McCloy finds 
similar coordinations in activities where subjects are required to lift 
weights from a position at the side to a position at the front hori- 
zontal with palms up. In these activities there is always strong action 
of the biceps to assist in raising the arm, but the action of the triceps 
appears to be dependent on the weight moved. When the weight 
is great enough to counteract the flexing action of the biceps, no con- 
tractions occur in the triceps. When, however, the weight is not 
great enough to counteract this flexion, strong contractions appear 
in the medial and lateral heads of the triceps. 

Anterior Deltoid—Considerable variation was shown in the con- 
traction pattern of the anterior fibers of the deltoid during the tennis 


* Personal communication. 
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stroke. For subjects WEN and ROB contractions came in shortly 
after the start of the back stroke and continued through the first 
portion of the follow-through. For subject FAR, strong contractions 
came in at the start of the drive and continued to the end of the 
stroke. Contractions for subjects SCH and CHU occurred from 


shortly after the start of the drive to approximately the end of the 
stroke. 


The presumable action of the anterior fibers of the deltoid was 
to pull the arm forward during the drive. The apparent delay in 
action of the anterior fibers for some subjects (SCH and CHU) is 
probably explained in the fact that these subjects used the following 
sequence in the drive: (1) forward movement of the body which 
literally dragged the arm forward, (2) rapid movement of the arm 
from the shoulder at the end of body movement. The other subjects 
tended to synchronize the forward movement of the body and arm. 

Contraction of the anterior fibers during the back stroke for 
subjects WEN and ROB may represent either a poor coordination 
or an action to prevent the limb from moving backward too fast 
or too far. 

Medial Deltoid—For subject WEN contractions occurred in 
the medial fibers of the deltoid throughout the back stroke, drive, and 
first portion of the follow-through. The other subjects exhibited 
two distinct pulses during the stroke; the first occurred throughout 
most of the back stroke, and the second from shortly before ball 
contact to the end of the follow-through. 


In general kinesiological analysis it is often stated that the medial 
fibers of the deltoid function throughout the back stroke and drive 
to maintain the level of the swing. While this is in agreement to 
some extent with the data on subject WEN, it cannot be said to 
apply to the other subjects of this experiment. These subjects simply 
did not show any action of the medial deltoid during a large part of 
the drive. In these subjects it would seem that as far as the muscles 
under investigation were concerned, the level of the arm was main- 
tained primarily by action of the anterior deltoid and the long head 
of the biceps. 

Posterior Deltoid—Subjects SCH and ROB showed two distinct 
contraction pulses of the posterior fibers of the deltoid; the first pulse 
occurred during the back stroke, and the second during the first part 
of the follow-through. For subjects WEN and CHU, contractions 
occurred only during the back stroke. Contractions for subject FAR 
occurred only during the follow-through. 


The probable action of the posterior fibers during the back 
stroke was to lift and carry the arm backward. Contractions during 
the follow-through probably acted as a brake on the arm. 
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Pectoralis Major—All subjects exhibited contractions of the 
pectoralis major during the drive. For subjects SCH, FAR, and 
CHU, strong contractions occurred from the beginning of the drive 
to slightly beyond ball contact. For subjects WEN and ROB, con- 
tractions began after the start of the drive and continued beyond 
ball contact. 

The pectoralis major, along with the anterior fibers of the deltoid 
probably functioned to swing the arm forward during the drive. 

Latissimus Dorsi—For subject ROB no contractions occurred 
in the latissimus dorsi. Subject FAR showed contractions during 
the middle third of the drive. For subjects CHU, SCH, and WEN, 
contractions occurred through a large portion of the drive and con- 
tinued into the follow-through. Observation showed that the arm 
and racket were generally above the level of the ball at the start of 
the stroke, and the latissimus dorsi possibly served to lower the arm 
and racket during the drive. 

Another possible explanation for the action of this muscle has 
been presented by McCloy.* He points out that since the latissimus 
dorsi is a strong internal rotator of the humerus, contractions during 
the drive stroke may represent an attempt to put top spin on the ball. 
While there would be no advantage in attempting to put spin on the 
ball in this experimental situation, long-established habits may lead 
to this action. 


NATURE OF COORDINATIONS IN TENNIS STROKE 


The individual subject exhibited extremely little variation in 
contraction-movement relationships from stroke to stroke. The varia- 
tions found were seldom greater than two to three percent. This 
would seem to indicate that the strokes were well developed habit 
patterns. 

A comparison of contraction-movement relationships between 
subjects, however, showed extensive variations in timing and general 
coordination. Figure 2 presents a graphic picture of the variability 
in coordinations of the several parts of the deltoid. For all muscles 
investigated, the variations were extensive enough to preclude the 
formulation of any single statement that could be considered a precise 
kinesiological analysis of contraction-movement relationships for the 
subjects of this experiment. These findings are in general agreement 
with those of an earlier study of the golf stroke (5). While the scope 
of these two investigations has been too limited for any sweeping 
generalization, the available experimental data do suggest that the 
contraction-movement relationships of a motor skill may not be as 
stereotyped and invariant as they appear in some forms of analyses. 


* Personal comn nication. 
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Figure 2. Graphic Summary of the Contraction Incidence of Deltoid 
During the Tennis Forehand Drive: A. Del.—Contraction incidence of the 
anterior fibers of deltoid. M. Del.—Contraction incidence of medial fibers 
of deltoid. P. Del—Contraction incidence of posterior fibers of deltoid. 
Dropping vertical lines from any two points on the movement diagram will 
show the muscle action during that phase of the stroke. 


Of the musculatures investigated, the following were’ found to 
contract between the forward movement of the arm and ball contact: 


Pectoralis major All subjects 
Anterior deltoid All subjects 
Latissimus dorsi Four subjects 
Biceps brachii Three subjects 
Medial deltoid One subject 


Of these muscles it would seem that only the pectoralis major, 
anterior fibers of the deltoid, and biceps brachii contributed to accel- 
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eration of the driving arm. The latissimus dorsi and medial fibers of 
the deltoid probably functioned as synergists. 

In one subject, the action of the anterior fibers of the deltoid 
appeared to be characteristic of the muscle action of ballistic move- 
ments; contractions in these fibers commenced during the latter part 
of the back stroke and continued through approximately the first 
third of the drive. With this single exception the presumable driv- 
ing muscles commenced contractions at varying intervals after the 
start of the drive and generally continued into the follow-through. 
On the basis of the contraction incidence of the presumable driving 
muscles, it would appear that the tennis drive is of the non-ballistic 
type. 


SUMMARY 

Objective data on the contraction-movement relationships during 
the tennis forehand drive were obtained for nine accessible muscles 
or muscle parts. 

Results showed that: 

1. For the individual subject, the contraction-movement rela- 
tionships were extremely consistent from one stroke to another. 

2. From subject to subject, however, there were extensive varia- 
tions in timing and general coordination. 

3. On the basis of the contraction incidence of the presumable 
driving muscles, it would appear that the tennis forehand drive is of 
the non-ballistic type. 
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Mental Practice and Physical Practice 
in Learning a Motor Skiil* 


Wiceur E, Twininc 
University of California 
Berkeley, California 


(Submitted for publication, January, 1949) 


INTRODUCTION 


N spite of the rapid advancement in the scientific approach to 

physical education, there is little in the literature to indicate just 

how much of motor learning is physical and how much is mental. 
There is little doubt that knowledge of the mental activity required 
for efficient motor learning would aid physical educators in an 
understanding of teaching techniques. But the variable of ‘mental 
activity” is one which is difficult to isolate and measure. At best it 
can only be roughly comparable to its given counterpart in physical 
activity. The very sparseness of reference to this concept in the 
literature serves all the more to emphasize the importance of this gap 
in our knowledge. 


REVIEW OF THE LITERATURE 


Buegel (1) has noted that the introduction of ideational elements 
facilitates learning in the early stages of motor learning. But the 
only direct approach is made in a study by Vandell, Davis, and 
Clugston (3) in an attempt to isolate the effects of mental practice 
in the learning of a motor skill. Because of the important bearing of 
this work on the present study it will be described in detail. 


A group of 12 senior high school boys practiced 35 standard 
basketball free throws under one of three conditions: 


Condition 1, four boys: on the first and 20th day. 

Condition 2, four boys: on each of 20 days. 

Condition 3, four boys: on the first and 20th day with 15 
minutes of mental practice from the second through the 19th day. 

Similar experimerts, throwing 25 darts, were given to 12 junior 
high boys and 12 college freshmen. All subjects were equated in 
motor ability, mentality, and other factors. Mental practice consisted 
of “mentally throwing” darts or basketballs at imaginary targets. 
Percent improvement was measured between the first and 20th day’s 
scores. 





*From the Research Laboratories of the Department of Physical Education, Uni- 
versity of California, Berkeley. The writer is indebted to Dr. Franklin M. Henry for 
advice and criticism during the course of this investigation. 
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High school boys shooting basketball free throws improved two 
percent under Condition 1, 41 percent under Condition 2, and 43 
percent under Condition 3. The junior high school boys throwing 
darts improved a minus two percent under Condition 1, plus seven 
percent under Condition 2, and four percent under Condition 3. The 
college freshmen made no improvement under Condition 1, 23 percent 
improvement under Condition 2, and 22 percent improvement under 
Condition 3. 

The authors concluded that mental practice was about as effective 
as physical practice under the conditions of this experiment. 

In the absence of a statistical analysis of results, independent 


1 to verification of findings seemed to be necessary before a reliable evalu- 
just ation could be made. Furthermore it seemed desirable to make this 
Ital, test in a different motor activity so that more generalization would 
ired be possible. 

an The experiment formulated by the present writer was designed 
ntal to examine the statistical significance of the difference in the learning 
t it of a motor skill through mental practice as differentiated from 
ical physical practice 

» PROCEDURE 
pap 


A group of 36 college men, selected at random, practiced a 
ring-toss experiment under one of three conditions: 

Condition 1: twelve subjects threw 210 rings on the first and 
nts 22nd days. 


the Condition 2: twelve subjects threw 210 rings on the first day, 

ind 70 rings each day from the second through the 21st day, and 210 

Ice rings on the 22nd day. 

of Condition 3: twelve subjects threw 210 rings on the first day, 
mentally rehearsing their first day’s activity for 15 minutes daily 

rd from the second through the 21st day, and 210 rings on the 22nd day. 


The apparatus consisted of seven rope rings, with a six-inch 
diameter, made of five-eighths inch manila hemp bound at the joints 
with friction tape. The target was a round wooden peg one foot high 


15 and one inch in diameter, mounted vertically on a base made of 
iy. quarter-inch plywood. This target was placed ten feet from a 
or restraining line behind which the subjects stood when tossing. Each 
in subject was given uniform instruction by the experimenter. This 
od included stance, with foot forward corresponding to the throwing 
Ss. arm; grip, between thumb and first two fingers; and arm action, 
Yg with elbow flexed and ring held at chin level. The experimenter then 
demonstrated by throwing seven sample tosses at the target, to show 
the general flight of the ring. 
% The subject, without any practice, then tossed rings one at a 


time until all seven had been thrown. On a prepared scoring form 











all 
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he recorded the number of rings which encircled the peg. A strong 
desire to improve was maintained as he recorded his own score, 
Under the supervision of the experimenter the subject retrieved the 
rings and continued until all 210 had been thrown. 

Each subject was further instructed to refrain from discussing, 
thinking about, watching, or practicing the task between practice 
periods. It was emphasized that any extra practice must be noted 
on the score sheet. All practice periods took place at about the same 
time each day. 

The subjects under Condition 3 were instructed to mentally 
rehearse their initial test, trying to visualize all of the sensations 
that they went through. They were cautioned to perform no overt 
movements but to actually “mentally throw” rope rings at imaginary 
targets. 


RESULTS 


Improvement was measured by the difference in scores between 


the first practice day and the 22nd practice day and is shown in 
Table I. 


TABLE I 
Mean Mean Percent 
No. of Practice 1st 2nd Improve- C.R. 
Subjects Periods DayScore Day Score ment  (t-ratio) 
Condition 1 12 2 36.5 38.1 4.3 0.83 
(no practice) 
Condition 2 12 22 28.4 67.4 137.3 6.44 
(physical ) 
Condition 3 12 22 38.7 51.5 36.2 3.8 
(mental ) 


Measured in percentages, Condition 1 (no practice) resulted in 
4.3 percent improvement, while Condition 2 (physical practice) 
resulted in 137.3 percent improvement, and Condition 3 (mental prac- 
tice) resulted in 36.2 percent improvement. 

The critical ratios indicate that Condition 1 (“t” — 0.83) 
resulted in only chance improvement.* The improvement under 
Condition 2 (“t” == 6.44) was clearly significant. The same was 
true for Condition 3 (“t” == 3.8). 


DISCUSSION 


It would appear that physical and mental practice are both means 
of facilitating the learning of motor skills. In this experiment there 
was no method of truly equating the amount of practice under these 
two conditions. The mental practice periods were for fifteen minutes 


* Small sample statistics were used. With the number of subjects used, a “‘t”’ ratio 
of 2.2 is significant (p.—.05) and one of 3.1 is highly significant (p.—.01). (See J. P. 
Guilford, Fundamental Statistics in Psychology and Education, New York: McGraw-Hill, 
1942). 
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daily while physical practice involved tossing seventy rings at what- 
ever rate the subject desired. The time required to toss seventy 
rings ranged from about five to ten minutes, averaging about seven 
and one-half minutes, or only half the time spent by the mental 
practice group. Furthermore, introspective comments recorded by 
subjects during mental practice indicate that genuine mental effort 
was effective for only about the first five minutes of each practice 
period. Beyond this concentration became increasingly difficult. 

The mental practice period was usually spent in actively “men- 
tally picturing” the entire ring-tossing procedure. Occasionally sub- 
jects reported attempts at working out new s” of tossing 


ce 


theories 
in hopes of improving performance. Several such “theories” were 
unsuccessful during the final test forcing the subject to revert to 
his original style. 

The reasons for motor improvement as a result of mental prac- 
tice is somewhat obscure. Implicit muscular activity during mental 
activity has been reported by Freeman (2). It is possible that 
coordination was improved by such implicit muscular activity. 


SUMMARY AND CONCLUSIONS 


A group of 36 college men was presented with a ring-toss 
experiment. After an initial test they were divided into three groups. 
One group practiced no more for 21 days. Another group had 
physical practice tossing rings for 21 days. A third group mentally 
rehearsed ring tossing for 21 days. On the 22nd day all subjects 
repeated the initial test. 

Subjects receiving no practice showed no significant learning. 
The group receiving physical practice improved 137 percent and the 
group receiving mental practice improved 36 percent. In both of 
these groups the improvement was statistically significant. 

It should be mentioned that the subjects were not equated as to 
ability to learn gross bodily motor skills nor as to general motor 
ability. 

It is concluded that both mental and physical practice under the 
conditions of this experiment are effective in facilitating the learning 
of a simple motor skill. 
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EDUCATION 


Fattu, Nicholas A., and William H. Fox. Scores on the interpretation of 
data test: their relationship to measures of achievement, personality, and 
interest. Bulletin of the School of Education, Indiana University, 25:1 
(May, 1949). 


Three hundred and four ninth-grade,children in two representative Indiana 
high schools were measured on the following aspects: chronological age, gen- 
eral ability, reading, mathematics, social studies, science, health knowledge, 
quality of school work, interests, social competency, personal adjustment, and 
socio-economic status. 

Age did not have a significant association with general accuracy. General 
accuracy ability to interpret data seemed to be related to factors of intelligence 
and achievement both in terms of standard tests and of classroom work. The 
correlation between health knowledge and general accuracy was positive while 
the correlation between health knowledge and caution was practically non- 
existent. The correlation for the health knowledge and the tendency to go 
beyond the data in interpreting data was negative and highly significant— 
Carolyn W. Bookwalter. 


HEALTH 


Shinners, B. M., R. F. Krauss, and B. A. Rochester, Encephalitis in children 
with electroencephalographic changes. New York State J. of Med. 
49(18) :2140-2144, 1949. 


The study presents encephalograms of five children with encephalitis 
“due to measles, mumps, chickenpox, herpes simplex.” It suggests that child- 
hood diseases can produce permanent damage to the brain resulting in be- 
havior problems and convulsive activity. These selected subjects showed elec- 
trical abnormality of the brain “even after the clinical state was considered 
normal.”—Alma C. Kelly. 


Whittingham, Sir Harold, A. B. Barbour, and J. C. Macgown. Medical fit- 
ness for air travel. Modern Medicine, 17(18) :49-55, 1949, 


Advice on the contraindications to travel by air is given in a detailed table. 
Limitations of various medical conditions and recommendations regarding aif 
travel are specified —Alma C. Kelly. 


NUTRITION 


Burke, Bertha, Stuart S. Stevenson, Jane Worcester, and Harold Coe Stuart. 
Nutrition studies during pregnancy. V. Relation of maternal nutrition 
to condition of infant at birth: Study of siblings. J. Nutrition, 38.4 (Au- 
gust, 1949). 


The physical condition of 68 siblings born to 57 of the 216 women studied 
in a previously published series of cases has been studied in relation to the 
maternal-dietary rating for the latter part of these subsequent pregnancies. 
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1. In 284 (216 original + 68) cases when the maternal diet was “excellent 
or good,” 95 percent of the infants were in good or excellent physical condition 
at birth and only 5 percent were in either fair or poorest physical condition. 
In contrast, when the maternal diet was “poor to very poor” 65 percent of the 
infants were in poorest physical condition, 27 percent were in fair condition, 
while only 8 percent were in good or excellent physical condition at birth. 

2. Average birth weight and length of infant decreased as the maternal 
diet became poorer 

3. Improvement of the infant’s condition with improvement of the maternal 
diet and deterioration of the infant’s condition with deterioration of the ma- 
ternal diet appeared in this series of matched pairs of siblings where each of 53 
mothers was observed through two pregnancies. While the changes were 
not sufficiently striking to be statistically significant, this series of matched 
siblings is unique since each mother has been used as her own control 
and thus hereditary and environmental variables in part have been minimized. 
—Wistar Institute. 


Harris, Jimmie Nell, and Florence I. Scoular. Riboflavin metabolism of 
young women on self-selected diets. J. Nutrition, 38:4 (August, 1949). 
Many investigators have determined the urinary riboflavin excretion 

values of young women, but few have done so on self-chosen diets of known 

riboflavin content. The purpose of this study was to determine the ribo- 

flavin value of food and of excreta of young college women consuming a 

self-selected diet from a common food supply. Conner and Straub’s method 

(1941) was used in determining the riboflavin content of milk, food, and 

feces, while Ferrebee’s (1940) was used in determining urinary riboflavin. 

The self-chosen diets ranged from an average of 1,247 to an average of 

2,469 ug. The 9 subjects excreted from 36 to 51 percent of the intake 

prior to the 5-mg supplement which was given in one period. Five subjects 

were given the supplement: one subject returned 24 percent; three, 32 to 

36 percent; and one, 44 percent. The average daily fecal output of 5 sub- 

jects ranged from 515 to 954 wg. The total output of these subjects was 

less than the intake —IWVistar Institute. 


Kemmerer, Arthur R., and Rosalie Acosta. The essential amino acid content 
of several vegetables. J. Nutrition, 38:4 (August, 1949). 


The content of the 10 essential amino acids was determined in broccoli, 
two varieties of cauliflower, four varieties of sweet corn, and nine varieties 
of carrots. If it is assumed that the amino acids are present in whole egg in 


optimum proportions, the proteins in all these vegetables are deficient in 
isoleucine and lysine. Cauliflower protein is definitely optimum in methionine, 
valine, threonine, histidine, tryptophan, and possibly phenylalanine and arginine. 
Broccoli is optimum in only arginine and methionine. Sweet corn is ap- 


proximately optimum in histidine, leucine, phenylalanine, and valine. Carrot 
protein is deficient in all the essential amino acids. The percentages of any 
one of the amino acids in the vegetable proteins varied in the different 


samples of each vegetable. This variation is not attributed to varietal 
difference.—W istar Institute. 


Levertin, Rut): M., and Mary Rose Gram. Nitrogen excretion of women 
related to the distribution of animal protein in daily meals. J. Nutrition, 
39:1 (September, 1949). 

The nitrogen metabolism of 14 college-age women on a controlled diet 
which included no animal protein in the breakfast, was compared with their 
nitrogen metabolism when the breakfast included 8 oz. of milk, although 
the total protein intake remained unchanged. 
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During period A, when no animal protein was included in the brealkfast, 
the average daily urinary excretion for all subjects was 9.02 gm. nitrogen, 
S.D. 0.410, as compared with 8.33 gm., S.D. 0.290, during period B when 
animal protein from 8 oz. of milk was furnished with the breakfast. The 
difference in urinary excretion was 0.69, S.E. 0.134. In period A the 
average daily nitrogen absorption was —0.4 percent as compared with 103 
percent in period B. The average daily nitrogen was —0.03 gm. in period 
A as compared with 0.96 gm. in period B. 

In view of the nature and significance of the findings, it is possible that 
the distribution of quality and kind of protein in three meals, as well as the 
total daily amount of protein must be considered in determining protein 
requirements and utilization—Wistar Institute. 


Schlaphoff, Doretta M., and Frances A. Johnston. The iron requirement 
of six adolescent girls. J. Nutrition, 39:1 (September, 1949). 


Six girls, 13 and 14 years of age, were fed a controlled diet for 9 weeks. 
An adjustment period of one week was followed by a 4-week period during 
which their daily intake was approximately 8.6 mg. of iron. During an 
additional 4-week period the average intake was 11.7 mg. The retention 
required by the subjects was calculated by adding together the amount 
needed to replace iron lost in the menses as determined by analysis and the 
amount needed for growth based on estimates of Heath and Patek (Medicine, 
16 :267, 1937). The minimum retentions required daily were 0.62, 0.64, 
0.75, 0.96, 113, and 189 mg. When the average intake was 8.6 mg., re- 
tentions of the six girls were 0.80, 0.86, 1.22, 1.23, 1.42, and 1.54 mg. per day. 
Five of these six retentions were larger than the minimum amount required. 
When the average intake was 11.7 mg., retentions were 0.33, 1.15, 1.54, 1.76, 
2.10 and 2.22 mg. per day. On this latter intake, retentions were larger 
than those required, large enough to allow a wide margin of safety, except 
for one subject whose retention appeared to be atypical. 

On this basis of the six cases studied, a dietary intake of 12 or 13 
mg. per day is recommended for girls of this age until more cases have 
been studied —Wistar Institute. 


PHYSIOLOGY 


Bean, W. B. An analysis of subjectivity in the clinical examination in 

nutrition. J. Appl. Physiol., 1:458-468, 1948. 

During a nutritional experiment on 513 men, a team of physicians en- 
deavored to detect the early symptoms of malnutrition. Although a set of 
objective standards was used, there was considerable difference in evaluation 
of signs by different examiners. This emphasizes the uncertainty of the clinical 
evaluation and the inexactness of clinical data dealing with diagnosis of the 
beginning of deficiency diseases—P. V. Karpovich. 


Bruce, R. A., F. W. Lovejoy, Jr. P. N. G. Yu, R. Pearson, and E. B. 
Emerson. Recent developments in the physiologic study of patients with 
chest diseases. New York State J. of Med. 49(18) : 2133-2139, 1949, 


In this physiologic study of chest diseases, various methods are applied 
on four specific cases. Chest roentgenograms, bronchospirometric tracings and 
exercise performance tracings (treadmill) are shown. The reliability of 
exercise tolerance tests in estimating the patient’s disability and in dif- 
ferentiating pulmonary and circulatory inadequency is discussed—Alma C. 
Kelly. 


Cohen, L., G. M. Martin, and K. G. Wakin. Effects of whirlpool bath with and 
without agitation on the circulation in normal and diseased extremities. 
Arch. Physic. Med., 30(4) :212-219, 1949. 
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Twenty men were studied: 11 normal, five with flaccidity of the upper 
extremities, four with various degrees of atrophy of the upper extremities. 
The blood flow was measured by means of venous occlusion plethysmograph. 
Half-hour baths from 38.6 to 42.5° C. caused an increase in the blood flow 
lasting about 45 minutes after the treatment. Identical results were obtained 
whether water in the bath was stationary or agitated—P. V. Karpovich. 


Darling, R. C. Some metabolic observations during and after exercise in 
patients convalescing from acute illnesses. Arch. Physic. Med., 30(2) :71- 
77, 1949. 


Observations were made on eight patients recuperating from pneumonia, 
rheumatic fever (adult type), infectious hepatitis, and rickettsiapox. Patients 
were tested during the first two days of ambulation and again eight weeks 
later. Exercise consisted of walking for five minutes on the laboratory 
floor, 1-2 hours after breakfast. The Douglas‘-Haldane method was used. 
Blood from the finger was also taken for sugar and lactate determinations. 
Oxygen consumption, and blood sugar content were not affected by the 
convalescent state. The pulse rate and the lactate content after exercise 
were higher at the beginning of convalescence than some weeks later—P. V. 
Karpovich. 


Fischer, E. Potassium in denervated, treated and nontreated muscle. Arch. 
Physic. Med. 30(6): 375-382, 1949. 


Denervation atrophy causes a progressive decrease in potassium content 
of the true muscle space. The extractable myosin is also proportionately 
reduced. Sodium partly replaces potassium. These changes happen seldom if 
ever in atrophy caused by tenotomy or by a cast. Daily electrical treatment 
of denervated muscle not only prevents potassium loss, but may even cause 
an increase in its concentration —P. V. Karpovich. 


Franseen, E. B., J. E. Finesinger, and A. L. Watkins. The response of 
psychoneurotic patients and normal men and women to brisk sub- 
maximal exercise. Arch. Physic. Med., 30(4) :219-233, 1949. 


Normal and psychoneurotic men and women were given a three-minute 
step-up test. The rate of stepping was adjusted to the weight so that the 
total amount of work was 15,000 foot pounds for men and 9,200 foot pounds 


for women. The following were investigated: O. consumption, pulmonary 
ventilation, blood lactate, heart rate. There was no significant difference 
found in data obtained on the patients and the well subjects. Patients, 


however, had a greater resting pulmonary ventilation than normal. This 
difference was absent during exercise and recovery—P. V. Karpovich. 


Hollander, J. L., and S. M. Horvath. Changes in joint temperature pro- 
duced by diseases and by physical therapy. Arch. Physic. Med. 30(7) :437- 
440, 1949. 

For temperature measurement, a thermocouple was inserted deep inside 
the joint. Thirty-five knee joints and one elbow joint were investigated. 
Infrared heat for 30 minutes slightly elevated the temperature. Short-wave 
diathermy caused a mean increase of 7.7° F. Hot pack invariably caused a 
decrease, as much as 2.2° F. Cold packs increased joint temperature. Ap- 
plication paraffin caused an increase in temperature. After exercise, joint 
temperature increased, but rapidly came back to normal—P. V. Karpovich. 


McClellan, W. S., and C. R. Comsock, Jr. The cutaneous absorption of 
radon from naturally carbonated water baths. Arch. Physic. Med. 
30(1) :29-36, 1949, 
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Two subjects were used. It was found that radon is absorbed through 
the skin. Radon in water containing carbon dioxide is absorbed better than 
when combined with plain water. (Concentration was 35-75 microcurie: in 
200 L. of water.) Radon is also absorbed through inhalation of the air 
above the bathtub. Radon is eliminated in about three hours.—P. V’. Karpovich, 


Wakim, K. G., G. M. Martin, J. C. Terrier, E. C. Elkins, and F. H. Krusen. 
The effects of massage on the circulation in normal and paralyzed 
extremities. Arch. Physic. Med. 30(3) :135-144, 1949. 


Two types of massage were used: first, a modified Hoffa type con- 
sisting of deep stroking and kneading; second, “a vigorous, forceful, stimu- 
lating massage, employing extremely deep stroking, kneading, and friction.” 
The blood flow was measured by means of venous occlusion plethysmograph 
with the compensating spirometer recorder. The first type of massage 
had no consistent or significant effect on the circulation of normal subjects or 
those with rheumatoid arthritis and spastic paralysis, but caused an increase 
in circulation in patients with flaccid paralysis. The second type (vigorous) 
massage caused an increase in the blood flow of the massaged extremity— 
P. V. Karpovich. 


PSYCHOLOGY 


Ammons, R. B. Acquisition of motor skill: II. Rotary pursuit performance 
with continuous practice before and after a single test. J. Exp. Psychol, 
37 :393-411, 1947. 


College women (N=510) were given practice on a pursuit rotor for 
periods ranging from 1/3 to 17 minutes, rested for periods ranging from 1/3 
minute to six hours, and then given eight minutes’ additional practice. It 
was found that reminiscence (improvement without practice) was a negatively 
accelerated function of interpolated rest, reaching a maximum with eight 
minutes of practice and five minutes’ rest. Recovery from work neared 
its maximum with 20 minutes’ rest, and was an exponential function of time. 
Maximum accuracy during the standard eight minutes’ post-rest practice 
period was influenced by the duration of the interpolated rest, being greatest 
when the rest was between five and 20 minutes. Individual curves were ex- 
tremely variable-—F. Henry. 


Cruickshank, W. M., and J. E. Dolphin. A study of the emotional needs 
of crippled children. J. of Educ. Psychol., 40: 295-305 (May, 1949). 
This study was undertaken in order to provide greater insight into the 

psychological changes which have occurred in physically handicapped children. 

Subjects were eighty-seven children with orthopedic or neurological defects, 

ranging in age from nine to nineteen, including forty-two boys and forty-five 

girls. 

Rath’s Self-Portrait-N Test (a test of emotional needs) was adminis- 
tered to the group and the results treated by analysis of variance methods. 

Comparisons were made between three clinical groups of children, those 
with cerebral palsy, cardiac conditions, and poliomyelitis. Significant dif- 
- ferences obtained indicated that cardiac and poliomyelitis cases had more 
feelings of fear than cerebral palsy children. Statistically significant results 
were not found between the scores of boys and girls, with the exception (2- 
5 percent level of confidence) that the need to achieve is more satisfactorily 
fulfilled in girls than boys. 

Considering all the children as a group, the need to share in decision 
making and the need for love and affection were being overmet by the 
adults in the child’s environment. At all ages the crippled child evidences a 
need to be free from feelings of fear. 
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Tentative norms established for the Self-Portrait-N Test indicate that 
responses of crippled children are comparable to those expected from normal 
children on such items as need to belong, to achieve, to have economic 
security, to be free from feelings of guilt, and to understand the world. 
—Marjorie Phillips. 


Nance, R. D. The effects of pacing and redistribution on intercorrelations 

of motor abilities. J. Exp. Psychol., 37 :459-472, 1947. 

Research in the field of motor ability has persistently indicated that most 
intercorrelations between motor skills are positive but low. Certain factors such 
as heterogeneity of maturity and others such as common musculature used 
in performance may operate to increase intercorrelations in narrow group 
factors. The present study investigates the influence of pacing and distribution 
of practice on the intercorrelations between scores from a rotary pursuit 
test and a complex coordination test given to some 400 college students. 
The use of a common procedure in the two tests, e.g., pacing (or distributed 
practice) failed to increase the intercorrelation. In fact, the correlations were 
somewhat higher when the conditions were dissimilar in the two tests. Test 
reliabilities were slightly higher for paced work and distributed practice. 
—F, Henry. 


Postman, L., and W. O. Jenkins. An experimental analysis of set in rote 
learning: The interaction of learning instructions and retention per- 
formance. J. Exp. Psychol., 38:683-689, 1948. 

Learning efficiency is greatly impaired if there is neither explicit nor 
self-induced instruction to learn. The results of the present experiment 
reafirm the importance of set as a basic determiner of learning performance. 

Twenty-five two-syllable adjectives were presented five times to 215 
subjects. Set was varied toward anticipation, free recall and recognition, 
and retention was tested by these three methods to test the hypothesis that 
performance would be optimal if the retention test was the one expected and 
poor if the test was of an unexpected type. 

The results show that learning is improved to the extent that the in- 
structions emphasize those aspects of the learning tests that are to be used 
in the retention test, and impaired to the extent that the instructions and re- 
tention problem fail to harmonize—F. Henry. 
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Editorial Policies 


u 
The following policies should be observed in the preparation of 
manuscripts for publication in the Quarterly: S 
Manuscripts—Manuscripts should be sent to the Editor who : 
will see that each one is read by at least three members of the Board 
of Associate Editors. The Editor will advise the author as to the 
( 
{ 


suitability of the paper or the desirability for revision. Papers are 
not judged by arbitrary standards of length but on their content of 
new research results in the field of physical education, health educa- 
tion, and recreation, presented with the greatest brevity compatible 
with scientific accuracy and clarity. 


Since three members of the Board of Associate Editors review 
an article it is requested that at least two copies of the manuscript 
(the original and a clear carbon) be submitted in order to facilitate 
reviewing. One copy of the article should be retained by the author 


for checking against galley proofs. Manuscripts should be double 
spaced. 


Documentation—If{ footnotes are used they should be identified 
in the text with superior figures numbered consecutively throughout 
the paper. They should be separated from the text by lines running 
across the page. References to sources should be indicated by num- 
bers placed in parentheses at the point of reference. These numbers 
correspond to entries in the bibliographical or reference list placed 
in alphabetical order at the end of the article. Attention of writers 
is drawn to the fact that, generally speaking, a bibliography lists a 
number of sources not all of which are cited in the text, and a 
reference list shows only those sources specifically referred to in 
the text. Quarterly authors are urged to submit only reference lists 
with articles. 


Book publishers and periodicals do not always agree on the way 
in which footnotes and bibliographical items should be set up, nor 
do authors always include all of the necessary information. In general 
a reference to a source shows the author’s name, title of book, place 
published, publishing house, year of publication. If the reference 
is to an article in a periodical the author’s name, title of article, title 


of periodical, volume, inclusive pages, and year are usually written 
in that order: 

Ogden, Jean, and Jess Ogden. Small Communities in Action. New York City: Harper 
& Brothers, 1946. (books) 


Deaver, G. G. Exercise and heart disease. Research Quarterly, 10:24-34, 1939. 
(periodicals) 


If these items appear in a bibliography or reference list, the last 
name appears first for obvious reasons. In footnotes this is optional. 
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While Quarterly style is preferred a modification of it may be 
used if the essential information is given. 

Illustrations —Charts, graphs, etc., are required in many in- 
stances. Only figures which aid in clarifying the article should be 
included. Authors are required to pay the excess if total illustration 
costs exceed $25.00. Figures (and tables) should be prepared with 
the size of the Quarterly page (4%x7 inches) in mind, with the idea 
of conserving vertical space. Photographs and shaded figures are 
expensive to reproduce; if used they should be on glossy paper and 
of the size desired in reproduction. 

Illustrations must be ready for photoengraving without further 
retouching or redrawing. Plotted curves, guide lines, lettering, etc. 
should be done with india ink. If the original drawings are much 
larger than final printed size, size of letters and heaviness of lines 
must be adequate to allow for the effects of reduction. Either origi- 
nals or good clear photostats (preferably reduced to final size) may 
be submitted. Copies of all material should be retained by the author. 

Reviews.—Normally book reviews and research reviews will be 
prepared at the request of the Editor; nevertheless, reviews may be 
submitted by others and their acceptability will be judged according 
to usual editorial procedures. Contributors planning such reviews 
should correspond with the Editor. 
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